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ABSTRACT

To improve the geopotential representation, the use of satellite-to-
ocean alfitudes anticipates that the altimeter will be accurate to a few meters
and that the open ocean approximates an equipotential surface to a few meters.
Computational problems that might arise in the analyses could be largely
circumvented by using a different, but equivalent, set of functions to repre-
sent the geopotential instead of using spherical harmonics. At any point on
the geoid, only a very few of these alternative functions have significant values;

the rest are negligible.

RESUME

Pour avoir une meilleure reprgsentation du geopotentiel, l'em-
ploi des altitudes entre les satellites et l'oce€an escompte gue
l'altimetre sera précis a guelgues meétres prés et gu'au grand large
un ocean est proche d'une surface équipotentielle a quelques metres
prés. Pour représenter le geopotentiel, il est possible de circon-
venir en grande partie les problemes de calcul qui pourraient se
présenter lors des analyses en employant a la place des harmoniques
sphériques une serie de fonctions qui soit differente mais équiva—
lente. (Quelgue soit le point sur le géoﬁde, il nt'y a gue tres peu
de ces fonctions alternatives qui aient une valeur appréciable;

les autres saont négligeables.
PE3KME

C uenplo yaydweHus HopMbl NPEACTABAEHMA NOTEHUMENIA 3EMIN,
MCTIONB30BAHNE BLICOT COYTHWKOB HAJ OKEAHOM IpeanoiaraeTr, uro (a)
BLICOT& OTA U3MEPAETCs C TOYHOCTRI HECHOJBKUX METDPOB I (6) gro
IOBEPXHOCTE: OTKPHITOI'O OKEaHa MOXHO NPUOAN3UTENBHO NPUHATE 34 HO-
BEPXHOCTH DPABHOI'O NOTEHLMANA, Tamxe C TOYHOCTBIO HECKONBKAX MET-
poB. VccYucanTenabHble TPOGJIEMbl, KOTODPbIE MOTYT BOSHUKHYTDH I
adair3e, MOXHO M3fexaTh B 3HAUMTENBLHON Mepe, 3amemas c@epmqqume
GYHKUIAM, APYTHAME, J8 BCE-TAKN TOXAECTBEHHLMI,IPEACTaBJAOLUNM 1O~
TeHUnan 3eMIn. Mg Jo60¥ TOYKN HaA T'eoJe TOJBKO HECKOJNBKO U3
STUX APYrUX, 3aMemaiomyx DyHKUWE, WMeeT BaxHOEe 3HAYEHNE, BCEMIU

OCTANBLHBIMM %€ MOKHO IpEeHeCpEeUbe.
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POSSIBLE GEOPOTENTIAL IMPROVEMENT
FROM SATELLITE ALTIMETRY

C. A. Lundquist and G. E. O, Giacaglia*
1. INITIAL ASSUMPTIONS

A promising objective for an altimeter on a satellite is the collection of
information about the geopotential. This is surely not the only objective,
nor was it the motivation for early studies and experiments. For a brief
history of spacecraft altimetry, see Lundquist (1967a). The possibility that
satellite-to-ocean altimeters offer for improving the geopotential is the only
subject discussed here, but this limitation by no means detracts from the

importance of other objectives.

The present discussion will not be concerned with the altimeter hardware
that might be selected for satellite use. An earlier study concluded that the
data from any of the several possible systems could be used in essentially
the same way with only minor differences in data-processing details
(Lundquist, 1967a). Equipment options are under study by other groups
(e.g., Raytheon, 1968a,b,c). An accuracy no poorer than a few meters is

assumed, however.

Use of satellite-to-ocean altitudes for improving the geopotential accepts
the concept that the open ocean is an equipotential surface to an accuracy of
a few meters., A recent study at New York University (Greenwood, Nathan,
Neumann, Pierson, Jackson, and Pease, 1967) reviews departure of mean
sea level from an equipotential surface due to various geophysical phenomena,
In fine detail, at decimeter precision, the sea level depends upon many factors
that are of great interest to oceanography. Thus, a reliable description of sea
level corresponding to an equipotential surface is a necessary step on the way

toward more detailed applications of altimetry to oceanography problems.

This work was supported in part by Contract NSR 09-015-054 from the
National Aeronautics and Space Administration.

>I<Poly"cechnica1 School and Institute of Astronomy and Geophysics, University
of Sao Paulo, Sao Paulo, Brazil.




Among these oceanographic topics, waves deserve specific discussion.
Clearly, the signal returned from the ocean must be processed by the altim-
eter in such a way as to average over the wave structure beneath the satellite.
Since ocean waves seldom exceed a few tens of meters amplitude, an averag-
ing accuracy of 10% is all that is required for the geopotential application.
This may not be a completely solved problem to date, but it seems likely to
be solved. If uncertainty remains at the time an altimeter is flown on a
satellite, an appropriate in-flight calibration program can certainly be
established. Laser tracking from a ground station probably can provide the
standard for calibration when the station is near an ocean. Hereafter, the
assumption is adopted that the altimeter provides altitudes properly corrected

for the ocean waves, that is, for sea state, to an accuracy of a meter or so.

Other corrections must be made because an equipotential surface
calculated from the expression in spherical harmonics applicable at satellite
altitudes will not be correct at sea level, owing to the gaseous and solid mass
above the geoid. Veis (1967) has discussed the atmospheric correction, which
has a relative magnitude of 10—6. Madden (1968) has examined the mathe-
matical questions concerned with the fact that the sea level lies within the
smallest sphere containing the solid mass of the earth. He has shown that
the correction that must be applied to correct the calculated equipotential
is no larger than a few meters (Madden, 1968). His work also yields the
formulas to make this correction. Hereafter, it will be assumed that these

corrections are applied if necessary.

In summary, the discussions to follow assume that satellite-to-ocean
altitudes can be measured to the accuracy with which the ocean is an equi-
potential surface. Quantitatively, this anticipates that the altimeter will be
accurate to a few meters and that the open ocean is an equipotential surface
to a few meters. The former seems to be possible in the judgment of design

engineers, and the latter represents the best estimate of oceanographers.




The great value of satellite-to-ocean altitudes for improving a descrip-
tion of the geopotential resides in the fact that sea level is much more sen-
sitive to fine detail in the potential than is the satellite motion governed by
the potential. Stated another way, knowledge of a satellite orbit to 1 m
tells much less about details in the potential than does knowledge of sea level
to 1-m accuracy. Nevertheless, it seems likely that the altimeter data must

be used concurrently to refine both the orbit and the potential.




2. TRACKING DATA

The conclusion was reached in previous publications that satellite-to-
ocean altitudes can be treated in the same manner as other satellite-tracking
data (Lundquist, 1967a,b). The arguments supporting this conclusion will
not be repeated here. The referenced publications give the general expres-
sions by which altitude observations yield equations for improving both the
orbit of the satellite and the geopotential representation. The equations are
identical in form to the equations employed, for example, to utilize station-

to-satellite range measurements.

Altitude observations will not alone be sufficient to determine an accu-
rate orbit for the satellite carrying the altimeter. The semimajor axis,
eccentricity, and position of perigee should be well determined from the
altimetry. The orbit inclination and the position of the node will depend

strongly upon tracking from fixed ground stations.

Laser tracking from ground stations is likely to yield the most useful
data to blend with altitudes in orbit determination and geopotential improve-
ment. Laser ranging is particularly compatible with altimetry because
both are distance measurements and because laser systems can easily
measure distances to meter accuracies or better (e. g., Plotkin, 1968;
Bender, 1967; Lehr, Maestre, and Anderson, 1967). Other ground tracking
data will be valuable in proportion to their ability to contribute to orbits

approaching accuracies of a few meters.

The geodetic heights of tracking stations determined from conventional
geodetic leveling referenced to sea level gauges can provide a valuable con-
firmation or calibration for the altimeter. For stations near the coast, this
cross check can be accomplished through a simple calculation using the

geodetic height, accurate geocentric station coordinates, and simultaneously




measured satellite-to-ocean altitudes and station-to-satellite ranges.
Perhaps large lakes near tracking stations could provide a similar check.
The probability that the satellite pass over the lake would be greatly

increased if the latitude of the lake were the same as the inclination of the
satellite.




3. GEOPOTENTIAL DETAIL

A crucial question is the detail in the geopotential representation that
may be expected from analyses of satellite-to-ocean altitudes of the accu-
racies anticipated. As an initial approach to this problem, present knowl-

edge of the sea profile can be examined.

Geoid surfaces calculated from previous satellite-determined geopoten-
tials give one indication of the expected profile. The geopotential contained
in the 1966 Smithsonian Institution Standard Earth is a typical example
(Gaposchkin, 1966a). This is a geopotential representation in spherical
harmonics through indices 8, 8, with assorted higher degree terms. It
reveals large-scale variations up to more than 100 m in the geoid position
relative to a reference ellipsoid. Clearly, an altimeter accurate to a few
meters should easily detect and confirm these large-scale features of sea

level.

Something is also known about rather small-scale variations in sea level.
For example, a shipboard measurement by von Arx (1966) has shown that in
~ 1° of latitude over the Puerto Rico trench, the geoid has about a 15-m
depression relative to an ellipsoid. A feature of this size would also be
detected by an altimeter having an accuracy of a few meters. Although
the Puerto Rico trench is unusual, it is surely not unique in the oceans. The
signature in the geopotential of many such features would be obtained by a

satellite that observed each square degree of the ocean.

This last remark has awesome consequences, for there are some 40, 000
one-degree squares on the surface of a sphere and perhaps 25, 000 of these
would lie over the open ocean. To represent a geopotential that is allowed

to have an arbitrary value for each one-degree square, an expansion with




some 40, 000 terms and coefficients is required. From a slightly different
point of view, an expansion in spherical harmonics through indices 180,180
is appropriate to represent variations having wavelengths of one degree.
Thus it seems that to represent the detail that could be detected by an

altimeter, a very extensive geopotential model is implied.

Stated in a more affirmative manner, satellite-to-ocean altimetry offers
the possibility of a vast improvement in the knowledge of the geopotential.
Perhaps the realization of this possibility should be discussed (or even
executed) in more modest steps than the jump from an 8,8 to a 180,180

representation.

As a first step, the possible altimeter contribution to a spherical har-
monic expansion through 15,15 can be examined. This is the detail specified
as an objective in the present United States National Satellite Geodesy Pro-
gram (Rosenberg, 1965). Several authors have noted that even through this
number of harmonics there may be coefficients that are difficult to determine
only by their effects on the orbits of tyPical satellites (Strange and Rainey,
1968).

An expansion through 15,15 has a shortest wavelength of 12 degrees
and 256 harmonic coefficients. To this detail, for altitude observations, there
should be no difficulty in using exactly the same procedures and computer
programs conventionally employed to determine geopotential coefficients
from satellite-tracking data. The pertinent equations have been discussed
(Lundquist, 1967b). Over the oceans, furthermore, the altitude measure-
ments should easily supply the observational material necessary for a sound
solution, thus alleviating the mentioned deficiencies in a solution based only

on ground-station tracking.

Over land areas, there may still be a deficiency in information neces-
sary for a full 15,15 solution since the altitude data are of no help here.
However, surface gravity measurements and astrogeodetic geoids may be

available in enough detail to complete the requirements for the desired




solution. Procedures for using surface gravity information in combination
with satellite geopotential solutions have been demonstrated (e. g., Kb&hnlein,
1967). The published combinations of this kind all suffer from poor distri-
bution of gravity data. The oceans are covered particularly sparsely, but

this is just where altimetry will fill the gap.

In summary, it is quite reasonable to expect that a modest number of
well-distributed satellite-to-ocean altitudes, combined with ground-station
tracking, surface gravity, and astrogeodetic geoids, will provide for a strong
15,15 geopotential solution. This may well be a convenient way to complete
such a solution, although the use of enough satellites in resonance with
various terms in the potential might eventually complete the task (Strange

and Rainey, 1968).

The next step to consider in geopotential detail is probably a solution
through 36, 36, corresponding to variations down to 5-degree wavelength. This
degree of detail is suggested because it is common to average surface grav-
ity over 5-degree squares, and a combination of commensurate surface and
altimetry data could be made. This enterprise would pose some problems

not encountered seriously in the 15,15 case.

The first problem arises from the number of coefficients in an expansion
terminated at 36, 36; there are 372 = 1369 of these coefficients. This says
that the potential at any point is calculated by summing these many terms in
a series. Also, the appfoach discussed for the 15,15 case, if used in the
36,36 case, would imply the inversion of a 1369 X 1369 matrix to solve for
the coefficients. These operations are possible on modern computers, but

avoiding them would be a practical advantage.

The second problem with a 36, 36 solution arises because there is little
hope that the necessary data can be obtained for this detail in all parts of the
globe, Over the oceans, an altimeter could provide enough observations for
each 5° X 5° area, but many land areas lack correspondingly dense surface

measurements. Also, the orbital perturbations caused by potential terms of
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this degree are in general too small to be used to find the potential coeffi-

cients, although many resonance cases are an exception to this situation.

These problems could be largely circumvented by using a different, but
equivalent, set of functions to represent the geopotential,instead of using
spherical harmonics. These alternative functions are discussed in some
detail in subsequent sections. In brief, there must be the same number of
independent functions—that is, 1369 functions for the equivalent of a 36, 36
representation. However, at any point on the geoid, only a very few of the
functions have significant values; the rest are negligible, and the potential at
any point is the sum of only a very few terms. If the coefficients of the alter-
native functions are adjusted, it is easy to represent geopotential detail where
it is known. On the other hand, short-wavelength detail can be conveniently
avoided where detailed data are not available. Finally, the alternative func-
tions are a linear combination of the spherical harmonics so that the trans-
formation back and forth between the potential expressed in the equivalent
sets of functions can be performed easily with a matrix of constant

coefficients.

If a geopotential expansion through 180,180 is finally considered so as
to include such detail as those caused by the Puerto Rico trench, the problems
mentioned for the 36,36 representation are further exaggerated. Here,
32,761 terms in a spherical harmonic expansion contribute to the potential
at each point, which is clearly an impractical way to specify the potential.
Still, over the oceans an altimeter promises to measure this detail. Over
land, corresponding data will very probably not be known, except perhaps
in highly developed regions, such as the United States or Europe. Again,
an alternative set of functions seems to be a way to plan for treatment of

altimeter data.

The rest of this paper pursues this thought. No claim is made that
this approach is unique. Nor has the utility of the method yet been demon-
strated in practice, although typical cases could easily be simulated. The use
of altimetry data seems to present no obstacles of principle, but rather to pose
problems of numerical procedures. The discussions in the following sections

suggest a likely solution to these problems.
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4. FUNCTIONS OF ONE VARIABLE

The characteristics of the functions suggested as alternatives to three-
dimensional spherical harmonics can first be illustrated by more simple
functions of one variable (Giacaglia and Lundquist, 1968). Any function
represented by a truncated Fourier series can be represented equivalently
as a linear combination of these alternative functions of one variable in
essentially the same way that alternative functions of three variables would

replace the spherical harmonics.

To illustrate this situation, consider a real variable 0 = A <27 and a
set of 2N + 1 functions (1, cos N\, sin A\, cos 2\, sin 2\, ..., cos NA,
sin NA\). These elementary trigonometric functions span a linear vector
space of dimension 2N + 1. Any function in the space can be represented

in the form

N
f(\) = E (Cj cos jA + Sj sin j\) (4.1)
j=0

where c. and sj are constants. Conversely, any function representable in

this form is in the space. The set (cos j\, sin j\) is a basis in the space.

Another set of functions forming a basis in the same space is desired,
with the property that each function q.(\) have significant values for arguments
near some \ = KJ., 0= )\J. < 2w, and small values elsewhere in the same inter-
val. For simplicity of language, this will be called the localized property
of the function, since each is significant only in one locality in the domain of

its argument.

12




A set of functions with this property can be generated by the requirement
that
(A.)=20 k=20,1,2, ..., 2N (4.2)

for

N = 2T

j J—Z_N—'—*'_T 3 j:O’l:Z:---:ZN

Conditions (4. 2) are sufficient to determine the coefficients in equation (4. 1)
for the representation of q; as a linear combination of the trigonometric

functions.

Imposing conditions (4.2) yields the relations

N
_ 1
qNJ.()\)—ZN+1 1+2 E Cosﬂ(X—)\Nj) s

4=1
_ . 2w
N Iy S S
j =0,1,2, ..., 2N
0o=x<2m . (4. 3)

The index N is added to keep track of the dimension (2N + 1) of the space
in which the SINE have been generated. The inverse of (4. 3) is

2N
cos mA = E cos m)xNj qu s
=0

2N
51nm)\=2 51nm>\Nj qu . (4.4)
=0

13




With equation (4.4), any function of the form (4. 1) can immediately be
rewritten as a completely equivalent linear combination of the qu; thus the
first essential property of the qu has been demonstrated. In addition, the

functions have many other useful properties.
Evaluation of equation (4.4) for m = 0 yields the fact that
2N
AN)=1 . 4.5
E qNJ( ) (4.5)

=0

The qu()\) are orthogonal functions; that is,

A
J M) M) an = 5—1\%{-—-1— oy - (4.6)
0

Also,
2N
Z IniPg) OO = 055 (4.7)
2=0

From the form of (4. 3), it is clear that all the qu have the same shape,
They differ only by translations in multiples of 2w /(2N + 1) along the \ axis:

ang™ = ay, o - Myp) - (4. 8)

Finally, the localized property of the qu must be demonstrated. For
each one of the 2N + 1 values of X equally spaced between 0 and 2w, condition
(4.2) ensures that all but one of the qu are zero. Hence, a particular qu has
a maximum value 1 at point )\N and zero at all the other 2N points. Another
way to state this is that at each of the 2N + 1 points, only the one function

with the same indices contributes to the value of any linear combination of

the qu.

14




Further, the function an; remains relatively small near )\Nj’ i# j. This
is illustrated for N = 15 in Figure 1. Note that the secondary maxima of
45 j are substantially lower than the primary maximum. This is another

manifestation of the localized property.

Closely related to the localized property is the property that if f(\) is in
the space spanned by the qu.()\), then

£\ =Zf<xNj> a M (4.9)

Equation (4. 4) is a special case of this general formula. If f(\) is not in the
space spanned by the qu()\), then the right side of (4. 9) gives the projection
of f(\) on the space.

The relations given in this section and the procedures suggested are,
of course, equivalent to numerical Fourier analysis. Thus, nothing essen-
tially new has been accomplished. However, this formulation is useful as

a guide to the subsequent treatment of the two- and three-dimensional cases.

15
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5. FUNCTIONS ON A SPHERE
The usual surface harmonics defined on a sphere have the expressions
X (6,\)=P__ (6) cos m\h , n=0,1,..., Nym=0,1,...,n ,
nm _ nm

Y 6,\) =P (8) sin m\ n=1,2,...,Nym=1,2,...,n ,
nm nm
(5.1)

where for brevity an(G) are associated Legendre functions more properly
represented by an (cos 8). If the set of functions is truncated at n = N,

there are M = (N + 1)2 independent functions in the set.
By analogy to the one-dimensional example, it is desired to define

another set of M independent functions ZJ.(G, \) spanning the same space as

the surface harmonics and having localized properties generated by the con-

dition that
Zj(ei’)\i):e’ij , i,j=1,2,...,M (5.2)

for M points, Gi, )\i, on the sphere. From these requirements follow

immediately the relations analogous to (4.4):

M
X (8,)\) = X (8.,\.) Z.(6,\)
(OGN =D X (0,0 Z,(0,0)
1

M
Y (6,2 =Z Y@ M) 250,00 (5. 3)
=1

17




Since the Z. span the same space as the X , Y , the former must
j nm nm

also be expressible as linear combinations of the latter. Thus,

N

ZJ.(G, \) = Z

n=0 m=0

M:s

nrm nm
[Aj X (6,0 + B} Ynm(e,x)} . (5. 4)

The constants A" and B?mcan be determined either from conditions (5. 2)
and equation (5. 4) or from inverting equation (5. 3). The two operations are

equivalent.

One important property of the Zj follows directly from writing (5. 3) for
n=m = 0. Since XOO(G, \) = 1, equation (5. 3) gives

Equations (5. 3) are implicit definitions of the functions ZJ.(O, \) once a
set of points Gj, KJ, has been selected on the sphere. The equations (5. 3)
are conceptually simple, but the selection of points seems to be a more

profound topic.

First, the points must be distributed in such a way that the matrix cor-

responding to the coefficients in equation (5. 3) is not singular. That is,

Xool@15 M) Xogl02: 250 v Xgp(0 10 p)
X0 0) X, (0,,0,) ... X (8,0 )
£0
Y (0L0) Y (0,,0) L Y (0,0 )
(10 Y (0, 0,) Lo Yon(8y 1 hy ) (5. 6)

18




Clearly, also, it is desirable to distribute the M = (N + 1)2 points
uniformly over the sphere in some sense. Of course, there are but five
regular polyhedra, and only the tetrahedron has a number of vertices equal
to the square of an integer. Hence, the distribution must depart somehow

from ideal regularity.

Numerical experiments or general arguments show further that a dis-
tribution that is symmetrical with respect to the equatorial plane and has
rotational symmetry about the polar axis yields a zero value for the deter-
minant (5.6). For example, if N = 3, a distribution with one point at each
pole and seven uniformly spaced points at 30°N and 30°S latitude is not an
acceptable array of points, even though it is an attractively uniform distribu-

tion of the correct number of points.

If one selects an arbitrary distribution of points satisfying (5. 6), then
(5. 3) and its inverse by mathematical brute force are virtually the end of the
story, unless particular properties of the distribution allow further con-
clusions to be reached. The cases in which (5. 3) must be inverted numer-
ically to express the Z. as combinations of the X _, Y can already be
i nm nm
quite useful, since the inversion need be done only once to obtain a usable

expression for the Zi’

19




6. THE FUNCTIONS W_ (6,})

kj(
There is at least one distribution of points on a sphere for which much
can be proved about the properties of the ZJ.(G, \). This distribution recog-
nizes that there are some natural requirements on the point distribution
suggested by the wavelengths inherent in the surface harmonics. Thus, there
are 2N + 1 independent functions of longitude involved in the surface harmon-
ics, and it is natural to expect that there be 2N + 1 distinct longitudes in the
point distribution. Similarly, one might expect (2N + 1)/2 divisions of latitude

between the poles.

First, define N + 1 latitude values by the equations

_ 2w _ N
% N1 ¢ =01, ’[2] d
- (N - i)aw . [N-I]
0,01 = SR i=0,1,..,— , (6.1)

Figure 2 illustrates the spacing of these points and the indexing convention.

Next, at each of these latitudes, 0., define 2k + 1 équally spaced points in

k:
longitude:

= jem i=
M AT, g=o1,. 2k (6.2)

These are also illustrated in Figure 2.

For any positive integer N, equations (6.1) and (6. 2) define (N + l)2
points., There are N + 1 latitudes, starting at the North Pole. The spacing
in latitude between circles of points is 27 /(2N + 1), except that the most
southerly latitude is only half this distance from the South Pole. This most
southerly latitude circle has three points. Below the single point at the North

Pole, the next circle has five points. The second most southerly circle has

20




Figure 2. Distribution of points on the sphere for N = 3.
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seven points, etc. The latitude circle nearest the Equator has the greatest
number of points, namely, 2N + 1. Also, any meridian circle has 2N + 1
uniformly spaced intersections with the latitude circles. In this sense, the
points are spaced equally in latitude and longitude. For notational brevity,
this distribution of points will sometimes be referred to as the 1-3-5 ...

distribution.

An important property of this distribution is that condition (5. 6) is
satisfied, and the Z. are well defined. For this particular point distribution,

J
the functions zj(e, \) will be denoted by ij(e, \), where

Wi Ogs Npgd =85 45 (6.3)
Also,
N n X
- nm nm
ij(e,x)_z Z I:Akj X (@20 + B Ynm(e,m] ) (6. 4)
n= m=0
and
N 2k
X O =) Y X (0,0 W (0,0
=0 j:O
N 2k
_ 5
Y (6,1 z Z Ln @ ) W80 6. 5)
=0 =0
From (5.5) or (6.5) it follows that
N 2k
_ 6.6
Z Zwkj(e,m L (6.6)
k=0 0

22



A number of further properties of the Wk' can also be proved. Consider
initially k # 0 and let ek not be a zero of an(e), whatever the values of

n and m. This is true for the 1-3-5 ... distribution. It follows that

N S N
_ . nm
ij(ek, \) = ; ( E Akj an(cos Gk) cos m\A +

m=0 n=m
N
nm .
+ E Bkj an(cos Gk) sin m\ >
n=m
N
= E <a§; cos m\ + bg sin m)\> . (6.7)
m=0

But equation (6. 3) requires for a fixed k that

ij(ek, )\kﬂ) :6j£ . ’ (6. 8)
Equations (6. 7) and (6. 8) define uniquely a set of 2k + 1 functions of X\,

namely,

k
_ _ 1
\) = qkj(M =orri|1t2 Z cos m(\ - )\kj) s (6.9)
m=1

i=0,1,...,2k

The qkj(h) are identically the functions discussed in Section 4. Thus, for
each latitude circle defined by Ok, the ij evaluated for 6 = Gk reduce to the
qkj()\). This is one sense in which the ij are natural extensions of the qkj'
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To illustrate another related property of the ij, it is convenient first

to define a further set of functions closely related to the qkj:

N
_ 1 z .
CO(O)-— SN T 1 1+ 2 cos jo ,

1
N
2 2 : . .

Cﬂ(e) =S5 T 1 +2 cos 36;3 cos jO s (6.10)

j=1
L i2m . N
%iTiNTT ¢ =015
_(N-i)erw o N-1
62i+1—m2N+1 s i=0,1,..., 5 (6.11)
These functions have the properties that
C,(06.)=5 i, 2 =0,1,..., N , (6. 12)

N
Zcﬂ(e):l ) (6.13)

=0

Conversely, if C£ (6) is a linear combination of functions cos jO, point dis-
tribution (6. 11) and conditions (6. 12) and (6. 13) imply equations (6. 10).
Thus, the functions Cg are functions of latitude having localized properties

similar to those of the qkj'

Now for a fixed k in equation (6. 4), the sum of the ij(e, \) for the
values of j, (j = 0,1,..., 2k), can be shown to yield the result

2k
Z Wi (0.0 = (o) (6. 14)
=0
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and, in particular,

W _.(6,)\) = CO(G) . (6.15)

OO(

Equations (6.14) and (6. 15) are another manifestation of the localized proper-

ties of the ij.
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7. EXAMPLES OF LARCIEN

The ij(e, A) for any N are implicitly defined by equations (6.5). For

small values of N it is possible to write explicit expressions for the W. . in
simple form.

k]
For N =1, the functions are
W =L +2cos 0
00 3 ?
_ 2 2 sin O
V\flj—g(1+2cos€)1 cos9)+3Sinel cos ()\—le) s (7. 1)
for j=0,1,2 ,
where
90=O ,
_2m = L _4n
9153 5 MoT O =T, Ay E

For N = 2, the functions are

1
W - + 0
00 = 5 (1 + 2 cos 6 2 cos 2 )

2

2
[ e e
le 15(1~I—2cos61cos(3~l~2cosz1(:052)
2 sin O(cos 62 - cos 0)
- . s = 1
* 3 sin el(cos ez_cos 91) cos (X )\1_]) s i=0,1,2 |
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sz

where

Numerical examples for larger values of N are given by Hebb and Mair

(1969).
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~—2§—5-(1 + 2 cos 92 cos 0 + 2 cos 292 cos 20)
2 sin 92 sin O(cos O - cos 0.)
+ 5 cos (A - >\2j)
5 sin Gz(cos 92 - cos 61)
2 sin 91 sin 6(cos 6 - cos 6.)
+ > cos (X+2>\Zj)
5 sin Sz(cos 92 - cos 61)
Zéinze
+ ———=—— cos 2(A = \,.) , j=0,1,2,3,4
. 2]
5 sin 0
2
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4m = = 27 - Arm
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8. FUNCTIONS IN THREE DIMENSIONS

In three dimensions, the functions in which the potential is usually expanded

can be written as

Lo (500 =R (1) X__(0,))

nm

9 , -
7‘ (r,6,%) =R _(r) Y__(6,)) (8.1)
where the X and Y are the surface harmonics in equation (5. 1) and
nm nm

R_(r) = <3>n+1 . (8.2)

r

There are M = (N + 1)2 functions (8.1) in a space that corresponds to

a maximum value n= N.

As with the one- and two-dimensional cases, it is again desired to define
s
an alternative set of functions %j(r, 6,\) that have localized properties gen-

erated by the condition that 4
‘772 ( B.,X.)=28 (8 Z;’,)
. r.,0,N)=956,. , .
/8N A N

where (rj, Gj, )\J.) is a point in a selected set of (N + 1)2 points. It follows

immediately that

P

M
d/ A
. ,0,\) = ) LOLN) A (reN)
Y ARCR RN E Lol 0009 F (2,0,
j=1

M
Q;fnm(r,e,x) =Zoz nm(rj,ej,Kj)%j(r,G,)\) . (8. 4)
. =1
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Let the inverse of this be written as

N
2 _ 2 : , nm ¢ nm 9/
j-j(rae;)\) - [“/J nm(r’e: >\) + 63 %nm(r’e’ )\)]

(8. 5)

Analogously to equations (5. 3), equations (8. 4) are an implicit definition
for the j(r, 0,\). Again, the crucial question is the distribution of points
(rj, Gj, Kj). For the éj(r, 0, \) to be well defined, it is necessary and suf-
ficient that

' ) ) y
e 00tF1» 910y /éoo(r2’62’ UREE /{”OO(rM’eM’ )

%lo(rl’el’ Kl) %lo(rz’ e2’ )\2) U jé IO(TM’ eM’ )\M)

1 0 7 0., 1 0 0
Olll(rl’ 10 M) jll(rl’ 1o M) jll(rM’ M M)
. 1 7
fNN(rrel’)‘l) %NN(IZ’SZ’)‘Z) e %NN(rM’eM’ M)
(8.6)

If all the points (rj,GJ., )\j) are distributed on a sphere of some radius
rj =T then condition (8. 6) reduces immediately to (5.6), and all the
discussions of Sections 5, 6, and 7 are pertinent to the three-dimensional

case. In this situation, equations (8.4) become

M
= +1
an(r,e, \) = (r—a(')>n Z X O xj)j NEERVES

=1

M
nt1
7 _ a §
%\ (I‘,e, >\) - <—;6> Y (eJ: )\J)g’J(r:e;)\) > (87)

=1
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or

M
Xnm(e.v )\) = E an(ej: xj)fg_](r’ e) )\') 2
=1 |

n+1

M

Ir &

<—§> Ynm(e,x)=i Ynm(ej,xj);j(r,e,x) . (8. 8)
71

Equations (8. 8) have the same form as equation (5. 3), so their inverse

can be expressed simply in terms

n+l n+l

f/ 6 _ M n nm<_r_q> nm f_g)
fj(r, DY) 2 Z 2 - Xnm(e’)\)+bj <r Ynm(G,)\) ,

) n=0 m=0 :

(8.9)

where the a;lm and b?m are identical to those of Sections 5, 6, and 7 if the
same points on the sphere are selected. This form is convenient for inves-

A
tigating the properties of the ; j(r, 0, \).

Letr=1r_+ h, so that

0
. n+1 r . n . o
('}9> - (‘rQ) <;(‘)‘%> = <—S> <1 +—r}36> : (8.10)
Expanding this in a series gives
v, ntl . v >
(—;) = (—9> [H(—n)(—l;h—o-) +<—2)—<—2-fi-—il<—h(-)> ¥ } . (8.11)
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Substitution of (8.11) into (8. 9) then gives

= M n r
:jj(r,e, \) = z ‘Z Sl <—1;9> [a?m X+ b?m Ynm]

n=0 m=0
¥ (%9) (%) [a?m(—n) X + By (1) Ymn]

: (29) <_h_>2 [apm Colen=1) x4 o onln= ) Ynm}

. ( . (8.12)

But the first term on the right of (8. 12) can be expressed simply in terms

of the Zj as defined in (5. 4). Define g»?(r, 0, \) by

r O r
A §(x 0,0 = <—?O> CRVEE (8. 13)

g

ﬁj(r,e,x) = ??(r,e, \)

Then
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N
Since the ?j will be evaluated on the geoid, a value of r, can be selected
such that .

h 1 1

T+ 5~ "2 298 at the poles, and
h 1 1

rO h + 3 _2—63_8- at the Equator.

From the expanded form of ‘%j(r, 0, \), it can be seen that, for small
values of (h/r), the function retains the localized properties imposed by the
N

factor Zj in the dominant term ZS— ;) If the 1-3-5" - distribution is selected,

then tﬂhe Zj becomes W'k’ and still more can be said about the behavior of
the ...
a

However, there may be advantages in selecting a distribution of points
not lying on a sphere. For example, the ellipsoid best approximating
the geoid might be chosen, and points distributed on it according to the
1-3-5' " distribution. In this case, the terms on the right of equations (8. 4)
have different factors (a./rj)n+1 because the r. are different. Still, from
general considerations, it seems that the first terms accounting for displace-

ments of the geoid from the ellipsoid will be proportional to (h/r where

)

r, is on the reference ellipsoid and h is the distance from the ellipsoid.

R

The maximum value of h for sea level will be less than 100 m, so

(h/rg) ~ 107>,
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9. COEFFICIENTS OF ?j IN THE GEOPOTENTIAL

~

In spherical harmonics, the geopotential can be represented by

V(r,6,\) GMZZ [ o L (re 4 snm’?nm(r,e,x)l, (9.1)

n=0 m=0

where GM is the gravitational constant for the earth. For objects constrained

to rotate with the earth, such as the oceans, the centrifugal potential must be

added to this, namely,

wZ 2
+ zr sin“ 06 (9.2)
where w is the rotational rate of the earth.
Substituting expressions for am and jnm into (9. 1) gives
M N n ?
0, GM C LO,L,N)+ S r.,0., X\, A (r,0,\
V(.0 = _5_ > D Coum Lol 1) * Sy Yol 60 §J< )
n=0 m=0
(9. 3)

If the coefficient Lj is defined by

N n ~
:Z z [cnm,”énm(rj,ej,xj)+sm nm(rj,ej,xj)] , (9. 4)

n=0 m=0

then

(re)\)—GMZL rex) . (9.5)
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This is a representation of the geopotential that is completely equivalent
to equation (9.1). However, each term in the sum dominates in one local
region of the geoid, nan&l"ely, the region around one of the selected grid of
points. The functions ﬁ.j were defined so as to produce this situation.
Determining the coefficients Lj is equivalent to determining themcoefficients
Cnm;nd Snm’ since the transformation and its inverse from ZJ to jén

m
and ( m also define the transformations between the coefficients.

In the space around the earth, the equation of an equipotential surface

is

M (74
GMZ L, gj(r,e,x) “v=o0 |, (9.6)
=1

where V is a constant. The geoid, that is, mean sea level, is given by

M

~ W22
GME ng(j(r,e,x) t=5— sin” 0 -V =0 . (9.7)
=1

There are several ways that a determination of the geopotential might
proceed utilizing the localized properties of the j and equation (9. 5). The
particular procedure employed would depend somewhat upon the knowledge
of the geopotential existing at the time the determination process is initiated.
A simplified scenario, based on assumed conditions that might exist, can

illustrate the general character of the procedures.

First, it can be assumed that the coefficients are available for a reason-
ably accurate geopotential in spherical harmonics through 15,15, Presum-
ably this geopotential representation would be the product of orbital analyses
of many satellites, perhaps including altimeter data as outlined in Section 3

and in Lundquist (1967a).
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Second, it will be assumed that an altimeter-bearing satellite has been
flown and has produced altitude data sufficient for a substantial improve-
ment in the ocean geoid beyond the profile given by the 15,15 solution. The
accuracy of the altitudes should be in the few-meter range as discussed in

Section I.

Third, laser tracking of the satellite to meter accuracy will be assumed

from a network of several ground stations.

Fourth, it will be assumed that the knowledge of the geopotential
(including coefficients for resonant harmonics) together with ground-station
tracking data allows an orbit for the satellite to be determined with meter
accuracy in the vicinity of the tracking stations. However, the orbit based
on ground-station tracking may not be expected to maintain meter accuracy

over the long stretches of ocean between ground stations.

This last assumption leads to the fifth assumption, namely, that the
altitude data themselves must be used to help generate the orbit to meter
accuracy over the oceans. At the same time, the altitudes will be used to
define the ocean geoid. An improvement of the geopotential probably will not
be required for orbit determination, but if it is required, the determination

can be done as a separate step in the chain of calculations.

Given these assumptions, the procedure to be followed is broadly a
differential improvement calculation. The steps of the process might go

as follows:

From the ground-station tracking, initial orbital elements and a cor-
responding initial orbit would be generated. From this orbit, a position
T(t ) of the satellite can be calculated for the time ta of each altitude

a

measurement.
From the position of the satellite and from the ocean geoid corresponding

—
to the initial geopotential, the point S on the ocean to which the altitude has

been measured can be calculated. This calculation, of course, depends upon
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the characteristics of the altimeter. The calculation might be quite different
for a broad-beam radio altimeter than for a narrow-beam laser altimeter.

The calculated or expected value of the altitude is then the magnitude h of the

vector
.Y - ; _\A
hit)=7(t,) - Xgﬁ‘shaa), Voo Lps L, oLy ] (9. 8)

The position T (ta) is to be considered as a function of the orbital elements
Ek’ although this dependency has not been explicitly indicated in equation
(9. 8). The transformations )% and X}?) carry the earth-fixed vector —§ into
the space-fixed system in which r is expressed (see Gaposchkin, 1966b, or
Lundquist, 1967a).

Formally expressing the differential of h gives

or. 8S_ Or
. oh_ i oh i i
dh = or, BE, dig ¥ Z 8S, Br, OE, dEy
ikt 4,1,k !
8S S or
oh i 5h ; oh 7%
* Z 5s. av. Vo™ as, 3L, byt z : ar. oL L
’ b4 0 7, ] b i ]

(9.9)

Because of the fifth assumption, it could be possible to neglect the last term,
involving the dependence of h on the coefficients Lj through the dependence of

r, on the 1L,..
1 ]

If dh is identified with the difference between the calculated and the ob-
served altitudes, the equation (9. 9) leads to an observation equation for cor-
rections 6Ek to the orbital elements and for corrections 6V0 and 6Li to the
parameters specifying the geoid. The observation equation derived from
equation (9. 9) must also provide for errors 6h in the observations of h. In

conventional format, for each measurement h.1 at some time ti’ an observation

equation is written (see Kaula, 1966, p. 72):
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h.(observed at t.) - h.(calculated for t.) = ?726F - 6h, , (9.10)
i i i i ij 7] i

where 6Fj are the corrections 6Ej’ 6V0, 6Lj; and mij are the partial

derivatives with respect to Fj from equation (9. 9) evaluated at time ti'

The next step in utilizing altimetry data is a solution for the 6Fj from
equations (9. 10) and similar observation equations from ground-station
tracking. The latter equations, by the assumptions above, will involve only
the 6Ej. Each of the equations (9. 10) will have a term in GVO. However,
the occurrences of terms in 6Lj are strongly limited by the localized proper-

ties of the

To illustrate this situation, a simplified procedure can be considered. The
surface of the reference surface can be divided into M = (N + 1)2 areas centered

on the points in the selected set from which the } were derived. For the
the term L 2" dominates the sum in

k’ Xk), k k
equation (9.7). FEach line from the satellite through the subaltimeter point

—
Si’ for an observation at time t intersects one of the M regions, noted for

example by an index k, §i<

region around point (rk,

This suggests that a vector _’ff be defined by

T’i‘:“s\li"o-'ék’o , (9. 11)

where Gk’ 0 is the point with arguments Gk, )\k on the surface defined by (9. 7)
with the initial values V and LO in the geopotential, and S k, 0 is the subaltim-

eter point calculated Wlth the initial V and L? The vector T%: is a chord

connecting two points on the geoid.

It is reasonable to expect that —"_I‘hl: will be essentially unaffected by small
changes in VO and the Lj’ since both terms on the right of (9.11) respond
similarly to these changes. Thus,§§< will be assumed to have a satisfactory

representation as
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S, =G + T, . (9.12)

This asserts that the dependence of *§k on small changes in VO and the L.

— , J
arises mainly through the dependence of Gk on VO and the Lj. But by the

localized properties of the ., only changes in the single coefficient Lk con-
tribute significantly to changes in_CT . Hence,
oSk =k
_Ll-5 08G (9. 13)
8Lj jk BLk

The result of equation (9. 13) is a substantial simplification of equations
(9. 10) through a simplification of the form of 77613.. To illustrate this, con-
sider the submatrix of Wzij’ which concerns corrections 6LJ.. This sub-
matrix has M columns corresponding to the M independent coefficients LJ..

There will be as many rows as there are altitude measurements,

The altitudes can be collected into M sets corresponding to the regions
into which the corresponding §i fall. The observation equations can be
grouped in the same way, so that ?/213 first has some number of rows cor-
responding to altitudes to the first region, then some other number of rows

corresponding to the second region, etc.

Consider next the submatrix of mij corresponding to a region identified
by index k. By equation (9.13), this submatrix has nonzero entries only in the

kth column, where the entry in the row for the ith observation is
k
A

8G
2 :8_1“? s 4 (9. 14)
T es; T
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Note that here the subscript £ denotes the component of the vector, not the
particular observation. The latter is explicitly indicated by the observation

time at which the expression is evaluated.

The solution of the observation equations proceeds with formation of the
normal equations. However, the form of ?7213 in those columns that concern
the 6Lj is just that for which the solution of the normal equations is greatly
simplified. Kaula discusses this in detail, and his development will not be
repeated here. (See Kaula, 1966, beginning on page 104. The matrix 772

has the form required in Kaula's equation 5.61 on page 105.)

In broad terms, when solving for the 6Fj, there would be finally a largest
submatrix to invert having the dimension of the number of orbital elements

plus one for V This is a vast simplification compared with inverting a

0
matrix of this dimension plus M, particularly when M is very large.

As a final step, the 6Fj are added to their respective Fj’ resulting in an
improvement to both orbital elements and to the geopotential coefficients. If
necessary, the whole process can be iterated, beginning again with the im-

proved elements and geopotential.

An additional feature of the procedure deserves mention. There will, of
course, be no altitude observation equations for regions corresponding to land
masses. Hence, the coefficients L. for these regions will maintain their
initial values, which presumably reflect the best information available from

other arguments.

The scenario for a geopotential solution offered in this section has been
drastically simplified and depends upon assumptions that may or may not
prevail when an altimeter satellite is flown. In a more realistic treatment,
most of the assumptions and approximations could be relaxed without essen-
tial effect on the general features of the procedures. Thus, it seems likely that

&
use of functionsj J.(1*, 0, \) can significantly facilitate an improvement of the

39




geopotential based on altitude observations. This allows the final conclusion
that satellite-to-ocean altitudes promise substantial geopotential information

in a form that can be analyzed without undue difficulty.
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NUMERICAL DEFINITION OF LOCALIZED FUNCTIONS
ON A SPHERE

K. Hebb and S. G. Mair

1. INTRODUCTION

As stated in the preceding paper, the constants A;’lm and B?m of the

expression

N n

— nm nm bt
Z,(6,0) = Z Z {Aj X (@0 + B Ynm(e,x)] (5. 4)

n=0 m=0

can be determined either from inversion of the equations

(6 )\)—ZX 6 )\)Z(G)\)

M
Ynm(e,X) = Ynm(ej,xj)zj(e,x) (5.3)
=1

or from equation (5. 4) and the conditions

U)U'l

Z.(0.,\)=56. , i,j=1,2, ... M, :5 N .
J( i 1) ‘513 i,j » 2y where 6ST 1 ;& (5.2)
For numerical evaluation of the constants, the latter method was used,
and although involved, it provided a convenient way to introduce a series of

checks that would attest to the validity of the coefficients A?m and B?m

"The equations and numbers correspond to those in Lundquist and Giacaglia,
this report.
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2. METHOD
The procedures had the following steps:

1) Define (N + 1)2 points on a sphere with spherical coordinates

(ek’ >\'kj) 2
where
_iZ2 . N
921“‘2_N+_'1' ) 1—0,1,2,..., [—2—} A

with the value of [P/2] representing the greatest integer contained in P/2, and

_2(N - i) _ N -1 _
2it1 - 2N+ 1 ° 1“0’1’2’-“’[ 2} ;

that is,
0 S L i even
iT 2N+ 1 ’
_ _ im .
8.1 TSN+ ¢ G odd
Also,
_ . 2T _
Kk_]—-JZk'*‘l 3 k—o;l:zs :N

There are (N + 1)2 different pairs (Gk, )\k_.).
J
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2
2) Define the (N + 1) functions ij(e, N). The coefficients that are

computed are the A's and the B's of the expression
N N n
- no nm
ij(e, \) = E ) Akj Pno(e) + 2 ; y (Akj cos m\ +
n=0 =1 m=1l

+B§".nsinm>\)P (9) , k=0,1,2, ..., N
J nm

where the an are associated Legendre polynomials. The above expression

is analogous to equations (5.4) and (6. 4).

3) Consider the (N + 1)2 conditions:

Wi Op ) = 84585

=
i
(o]
-
-
48]
-
Z

For any given pair of values (k, j) there are (N + 1)2 coefficients

Agn (n=0,1,2, ..., N;ym=0,1,2, ..., n) and Bgn (n=0,1,2, .., N;
m=0,1,2, ..., n), since there are
Alm (N+ 1)}N+ 2)
kj 7
phm . N(N + 1)
Ko 2
Total : (N + 1)2 coefficients
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There are also (N + 1)2 conditions for every pair (k,j), so we can solve

equation (2) for every such pair to find all (N + 1)2 coefficients A]f:;n and

Bign for each condition.
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3. CHECKS

The following series of checks was written into the program:

1) The values

m _ nm
b1 () = Z B PL()

for all 6 as defined above.

2} The summations

N 2k

k=0 j=0

N 2k

22 A

k=0 j=0

1
(@]
Is;
]
—
(]
Z

N 2k

nm _ _
E E Agt=0 ., n=12,..., N

k=0 j=0 m=1,2, ..., n

N 2k

IDICEE

k=0 j=0
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3)

4)

(d)

250 7 3T
a™(0,) = 55— cos m\ =12
kit Tk 2k + 1 ki s &
k = 0,1,
m 2 ) B
bkj(ek) - Sk + 1 sin m)\k 5 j = 0’ l’
m _ . m _ _
akj(ek) - bkj(Ok) =0 , m=k+1, , N

kj's

a0 =0, s>k

bf}(es)—o

Ai:?n:Biljnzo , form>k , k=0,1,
For any N, k, Bi?: 0

I S e
Blrzl,r:;_kﬂ-j i Bign
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4. OUTPUT

The following printout lists the A and B cocfficients of the expression
N N n
_ N, no o N nm
ij(e, \) = E Akj Pno(e) + E E (Akj cos mh +
n=0 n=1 m=1

nm .
+ Bkj sin m)\)an(cos 8) , k

Il
(o]
ot
oo
Z

where the an are the Legendre polynomials, for the cases N= 4, 5, and 9.

The lengthy series of checks has been omitted to save space.

Each solution consists of the coefficients in the following order

(consider N = 4):

Aﬁ? AII(JQ Alqu Af{? Af(;)
Af{jl A2 Jl Ai Jl at Jl Ai?
Ai? Ai? Af(;’ A]i;’ Ai?
Bf{; Bi; Bijl qu? Bi?
Bi? Bf:jz Bi? Bi; Bf:;l
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4 Kz 0

SOLUTION
ce2222222222E=02
Qe
O
O
Ue
4 Kz 1}
SULUTION
344569675128E=02
940019277798E=02
Je
0.
0'
4 Kz 1
SOLUTION
3e4529675)128E=02
=2+5009638899E=-02
0.
443317965252E=02
0.
4 K=z 1
SOLUTION
344529675128E=02
~2+5009638899E=02
Oe
=~443317965252E=02
\).
4 K= 2
SOLUTION
4.4867862118E=02
7.7935425113E=02 ,
248083971103€E=02
0.
O
4 Ke 2
SOLUTION
4048678621 18E=02
3.0283890462E=02
=2.2720409892E=02

¥,2655277032E=02
166597344040E=02

Ja 0
8,8888888885%E~02
x).

N
G
0.

Jz 0
«9,4769277153€=02
=7.1390413031E~02

O
Na
0.
J 1

=9,4769277153E=02
3.5695206515€~02

O
-6,1825911271€=02

0,

J= 2

~9.4769277153E=02
3.5695206515€=02

e
6.1825911271E=02

O

Je 0

9.4759506055€=02
1.1305177049€=01
2.4586937148g~02
0.
Oa

Ja 1}

9475950605502
2.6085177237E=02
=1,9891249992g=02
9,5337999370E=02

. 44518390548=02

142698412698E=01
N
0o
Ge
N

103171692109€E=01
1+3685339714E-01
0
Oe
0!

1¢3171692109E=01
=6+8426698571E~02

0
1,1851851852E«01
Oa

1+31716%2109E=01
=648426698571E=02

O
=1.1851851852E-01
0a

844221083205E=02
646938346912E=02
O
Oe
0o

864221083205E-02
3:.7649789460E=02

O
8,70120A1088E~02
O

54

3,5555555554F =01

.
"
.

~1,1851851852E-01
~143339194961E=01

T

=1.1851851852E=01]
6,6695974807E=02

RIS -
=1,1552081703E-01

Mo

=1.1851851852E=01
646695974R807E=02

e R
1.1552081703E-0)

e

=7.1111111111E=0?
4,2585824342FE=02

n
Ne

=7,1111111111F=n>
=3, 3758692148F =03

’]I
1.7742207433€-02

te

4,0634920635€E=01

4,7041199453E-02
0.
Ol
0.
0.

447041199453E=02

4,7041199453E=02

~1.5273734027€=01
2.4109420606F-02
0.
O.
0.

«]1.5273734027E=01
=) ,95604930994E-02

[UN .
1,4171161R73E<02
Qs



4 Ke 2

SOLUTION
404867862118E=02
=609251603019€E~02
B.6784243403E~03
4e37194622555E=02
=2+,67u9443T721E=02

4 K= 2

SOLUTION
4.4867862118E=02
=6,9251603019€E=02
Bo6784263403E-03
=4 43794622555E=02
2.6709443721E=02

4 K= 2

SOLUTION
44486786211BE=02
3.0283890462E=02

=2:2720609892E=02
=8,2695277032E=02
=1.6507344040E=02

4 Ka 3

SOLUTION
4e1431411735E=02
1.0110213641E=01

=2,0769212223E=02
Oe
Vs

4 K= 3

SOLUTION
497159093113E=02
7.15,6098337€=02

=2e7210909644E=04
9e2619411114E=02
=3:0410344)174E=02

Iy

4 K=

SOLUTION
4.2565849278E=02
=1.8651407263E=02
2097uB443325E«02
10050976774 7E=01
1.7780464528E=02

9.4759506055E=02
=8,2611062484E=02
7.5977814182E=03
6.9325618628E~02
=243383566790£=02

Ja 3

9.4759506055¢=02
=8,2611062484E=02
7.5977814182g=03
=6,9325618628E=02
2,3383566790€=02

Jr 4

9.4759506055€=02
2,6085177237€~02
=]1,9891249992€-02
=9,5337999370F=02
=1,4451839054E=02

Ju 0

=6.1571776113E=02
=8,16r2427314E=02
1,4822931023€=02
Ol
U

Je 1

=7.7291826243E=02
=6,2967081103E=02
=7.5827402117€=03
=8,3173771284E=02

5,5547909388F=03

Je 2

=6,468532483%5E=02
1.2669107580E=02
=3,7282022987E=03
=8,B8877024864E=02
1.,26456857579€=03

8+.4221083205E=02

=7.1118%62917E=02
0.
3.38332n7084E=02
0.

844221083205€E=02
=T+1118962917E=02
0.
=3+38332n7084E-02
[N

8.4221083205€E=02
3.7649789460E=02

O
=8.7012061088E=02
[

=2.96361n6092E=02
=2.4266639431E=02
7.5593750382E=03
O
Oe

=T7.7852889994E=03
8.0438842919E=03
=6.8107615702e=03
1.8167799748E-02
3.2798899070E=03

=2.5306679909E=0?2
1.5922362432E-02
4e¢7131932448E-03
=5,7910117838E~03
=5.9101573927E=03

55

=7.1111111111E=02
=1,7917042952E=02

9y )
3.,0404065747E=02
Ne

=7,1111111111F=02

=1,7917042952E=02
e

=3,0404065747E=02

e

=7,1111111111E=02
»3,375B692188F=03

Te .
=1,7742207433E=02
T4

1,1192913572E-0]
7.3925537240E-0?

=6,2189579773E-03
0,

9,226963n994E=02
2.3504071639E=02
5,6030875284E-03
2:1596481539E<02
=2,6983047406E<03

1.0803532570E=01
=2,6706359354F=02
«3,877456R7T0E=03
5,4656TT4648E=07
4,8621771348F=03

=145273734027E=01
7.4502206617E=03

O
=2:2929421571E=02

0.

=1,5273734027E=01
7.4502206917E=03
0!
2.2929421871E=02
0,

«1:5273734027E-01
«1.95064930995E=02

0' _
=1.4171161873E=02

0,

«6,2154665253E-02
4.726R100759E-02
0. -

0.

0-

«5,4351608864F02
=1,4719261378E=02

0.
3.7359276356E=02
0«

«6.0609174237E=02

«3.3147257509E=02
OI

~1,2980847301E=02
0,




4 Ka 3

SOLUTION
©45114997297E=n2
=1¢0340575928E~01
=1¢905}1728117E=02
440505456591E~02
1+4845205588€E=~02

4 Ke 3

SOLUTION
445114907297E-02
=1.0340575928E~01
=1+9051728117€=02
=4+0505456591E~02
=1,4845205588E=02

4 K= 3

SULUTION
442565849278E=-02
~148B651407263E=02
2¢9738443325€E=02
~1e05y9T767T47E~0L
=1.7780464528E=02

4 Kz 3
SOLUTION
447159093113€E=02

7.15060098337E=02
~24.7240909645E~04
=9.2619411114E=02

340410344174E=02
4 K=z 4
SULUTION

3.9658424590E-02

141176377803E~01
=143249928178E£=03

Ol

Ve

4 Ks &

SOLUTION
3:6005971115E=-02
9e493016533)E=02
H8.49978398907E£-03
7.375841365%E=02
145942660814E=02

Je 3

=7.168140530%€=02
$,1099187180F=02
3.4994769988E=03
=3,0608786119F=02
=1,280846178986=02

Js 4

-7.1681405309€=02
9,1099187180F=02
3.8994769987¢=03
3.060U8786119€=02
1,2808417898E=-02

Jz B

~6,4685324835F=02
1.2669107580E=02
~3,7282022987€=03
8.8877024864E=02
~1,2456857579€-03

Js 6

=7.,7291826243€=02
-6.2967081103E=-02
=-7.5827402117€~03

8,3173771284E=02
-5,5547909388E=03

Jr 0

1,7816262281R=02

1,5719524186E=02
=2,1012086924E=02

Ol

0'

Js 1

2.7868139894E=02
3,7251754488E=02
4,4301450956E~03
2.,9638032419€-02
=5,5930147632E=03

=1+5583041538E=0?
=1+1832927009E=02
=1+6821191936E£=03
=149724958580E=02

74¢3698457234E£=03

~1+558304153BE=02
=1+1832927009E~02
=1+46821191936E~04

109726958580E=02
»Te3698457234E<-03

=2.5306679909E=02
1+45922362432E=u2
4¢7131932448E=0U3
5.7916117838E=03
5¢9101573927E~03

=7.7852849994E=03

BeN638B429)19E=03
-6.8107615TU2E~03
=1.8167799748E=0¢
=3.2798899070E=03

=8.2948316862E=02
=3.80020%0498BE=02
7+9966656246E£=03
O
O

«9+6919114257E=02
=2:.86519737718E~U2
=2:64523406396£=03
=3.3706247530E=02

1:1172894162E=02

56

9.928602A997E=02
~3,3760480506FE=02
143838483374E=03
441038549961E=02
~654U0630357168E=03

9,9286026596E-07
=-3,37604B0906E=07
1.,3838483373F=03
=4,1038549961E-07
6,0630357168F-013

1,0803532970€-07
=2,6706356354F=02
=3,877456R770F=03
=5,4656774648E=02
=4,8621771348E-03

9,226963.994E-07
2,350607)1439F 03
5,6030875284E-03
~2,1596481539F 0>
2,6983047406F=03

=4 ,64T76736641F=N2
=6 ,T7317582602F=0?
h,18196461623F-03

Ny

=3,3905850081F=02
=1,8149147798E-02
=4 ,3628412371F=03
=1,0663374212F=02

1,8593334982E=03

«5.7136487446E=02
2.4232468508E-02
0.

~3,8151390722E=02

O

~5,7136487446E=-02
2.,4232468508E-02
OQ_A
3,8151390722€-02

0.

=6,0600174737E=02
«3,3147257509E-02

0!
1.2980847301E-02
0!

~5,4351608864E-02
=1,47192p1378€-02

Ue
«3,7350276356E-02
0.

7.194n364633€-02
3,6085180938E=-02
2.2500509444E=-03
oc
[V

6,6957853328E.02
1.,4188077673€=02
«2.,1143562688E-03
5,0343554715€-02
7.6956274649E=04



4 Ka

SOLUTION
3:.835646784T7E=02
9e3773724179E=03

=8,06274¢33498E=03
1.0511813390E=01
=1:42167915911E=03

4 K=
SOLUTION
3.7566257044E=02

~5,3466674222E=02
=1.1567918682E=02

1.0882777454E=01
=1e1724785751E=02

4 Ke

SOLUTION
3.7566257044E=02
=1.06772752564E=01
1.129531855%0E=02
3,5542994978E=02
3.8193603300E-03

4 K=

SOLUTION
3.7566257044E=02
~1.0677275254E=01
1+1295318550£=02
=3.5542994978E=02
=3.8193603300€-03

4 K= 4

SOLUTION
3.7566257044E=02
=5,3406674222E=02
=]141567918682E=02
=1 0B827T77454E=01
14172478579 1E=02

4 Ke

SOLUTION
3.8396467847E=02
903773724181E=03

=H,0627433498E=03
~1.0511813390E=01
104216791911E=03

4 K=

SOLUTION
3.6005971116E=02
9.4980165331E-02
8.9978398907E=03

=7.3758413659E=02
=1.5942660814E=02

END OF RUN

Ja 2

241307242740E=02
3,6484158208E=03
1.1596090537E=02
3,0277081911F=02
=8,0345630852E=03

Jz 3

2,358581840%€=02
=141306896664E=02
~2+0143255791€E=04
3.5602915005€=02
6.9276002764E=03

Jz 4

2.3585818409FE=02
=3.,7453035737€=02
=5,3187596133€=03
=5,3315627259¢=03
1.6104444165F=02

Ja 5§

2.3585818409€E-02
=3,7453035737E=02
=5,3187596133€~03
5.3315627259€=03
“1¢61046464165€=02

2435858184 09E~=02
=1,1306896664E=02
=2.0143255790E=04
=3,5602915005€6=02
=6,9276002764E=03

241307242740E=02
3,6484158208E=03
1.1596090537E=02
=3,0277081910E=02
8.,0344630852£=03

J= 8

2.,7868139893E=02
3,7251756488E=02
4,4301450956F=03
~2,9638032419F=02
5.5930147632£-03

=8,7800323879E=02
=2.5303385336E=02
«8,44983985B0E-03
«5,6006789628E=02
=1+2230415091E=07

=9,0967246542E=02
2.5609084460E=02
1e3270777924E=02
=245525260374E=02
3+0450101556E=03

=940967246542E=02
4¢7347299900E=02
=643669312384E-03
=1,0855047805E=02
6.5076679438E=03

=9,0967246542E=02
4oT7347299900E=02
=603669302384E~03
1.08550478058E=02
=6:5076679439E=03

=9.0967246542E=02
2.5609084460E=02
143270777924E=02
245525240374E=02
=3.0450101556E=03

=B.7800323879E=02
=2+5303385336E=02
=Bo4498398581E=03
5.6006789628E=02
102230415091E=07

=9,6919114257E=02
=2.8651973775E=02
=24523416396E=03

3.3706247530E=02
21.1172894162E=02

57

=4,2110912250F =02
3,5737733211€-03
$,7119040176E=04
~2,4767977552E02
=9,8933079664E=06

~=3,9261324063E-02
1,721787r434E=02
1,8430495577€=03
=249344914R10FE=07
=2.5050735150E=03

=3,9261324063E=02
241016295344E=02
=1,1423808035€=03
=2,5260605530E-02
5,0973286898E=03

=3,9261324063E=02
2.1016295344E=02
=1,1423808035E=03
2.5260605530E=07
=5,6973289898F-03

=3,9261324063E=02
1,7217870634E=02
1.8430495577€=03
2,9344914810E=07
2+45050735150E=03

=4,2110912250E~=07
3,5737733211E=03
5.7119040176E=04
2.4767977552E=02
9,8933079664E=04

=3,3905850081E=02
=1,8149147798E=02
=64 ,3628612371E=03

1,0663374212F=02
=] 8593336982F=03

7,0207525542E=02
=4,1899528132E=02
1,7236390227E=03
1,1810420307€=02
=1,4463048682€<03

6,9076495152E-02
=2.8542110659E=02
=1,1250254722E-03
=4.2301214R96E=02
1.94864012777E=03

6,9076495152E-02
3.821n970649E=02
3.9071724615€=04
-2,0647431985F =02
«2,2158676147E=03

6.90764695152E=02
3.8210970649E=02
3,9071724615E=04
2,06476319A5E-02
2.2158676147E=03

6,9076495152E-02
-2,8562110659€-02
=1,1250254722E-03
4,2301214R96E-02
=1,9486012777E=03

7.0207525542E=02
-4,1899528132E-02
1,7236390227€=03
=1.1517620307E=02
1.,46630484B2E03

6,6950853328E-02
1,4188077673E-02
«2,1143562688E-03
=5,0343554715€-02
«7.60562764649E=-00




s K=

SO0| LTION
1.8181818182E=02
1.69408360941E=01
Ne
(LY
Na
Ne
0e
s

s K=

SOt TTON

2+3259129RR2E~02
=3.5068194ROQE =07
Q.7506219940E~-02
Ne

Ne

O

Na

Ne

S K=

SOLUTION
243289129RAR2E=02
~3.5n6R1946RAQE =02
=4 «R753109900E~02
Na
0
R.4442R63513E=02
0
0

S K=

SHUTION
7437259129RR2E=02
=1.5046R194899E~n2
-4¢8753109980£-02

0,

e B
~A,4442R63513E-02
Ne
O

5 K=

SOLUTION

2.946805172RE=02
=1.4177789304E=01
2532934502 7E=02
0.

Ne

ne

Ne

0e

J= 0

4+6783246753F-02
Ne
N,
0.
Nae
0
(139

~Ae6211617220F=02
Pe4RNN491962E~N2
(U
0e
e
Ne
0.

J=o 1

~fs6211617220E~02
-142400245981E~02
Na
e
2.1477856066F=02
0.
e

“fa6211617220F=02
-1 42400P658R1E=02
n.

0.
“P2.14T7TRAS6066F-02

Ns

Na

Js 0

7:7360935316F=02
5.0RAN11160TF=02
11517793018E=02
1o
0.
0.
0,

1.03RG610390F =01
N
Ne
0.
0.
0e
0a

9.7598721277F~0?
~44,53730R4710E~02

9,7595721277F~-02

?.26R6542355F=n2

M.

0.
=3,9794244006F=02

0

0.

9.758872127T7E=07
?.26RA542355F-02
0
0.
3.9294244006F=07
0o
0

7.6569323318E-02
6.3230300451E-07
1 ¢ 3BRBE2IETRIE=02
0.
0
00
0

58

1.2929297970F =01
N

~1.1166970858F=01
5+505410504RF-0?
Ne

=1,116697n88AF=01
=2 ,75270852524F =02
o.

ﬂl

4, THRTR253IBK4F =02
nl

0,

~1.1166970859F~01
2. 7527052524F =07
0.

N,
-4 ,7678253554F 07
Ne
Ne

6,5467556507F~07
7640061541 PF=0?
1.5880340911F=07

F,I246TR3247F =01
0!
0.
0.
0,
0.
Da

Q,2N74RAIKLAF (D
~1.00R07T016GF-0]
0,

9.2076KA08LAF=0D
5, 0403R50RPEF~02
0,

0. .
-R,7302030526F=N2
0.

0.

9., PNT4ABARLAF 0P
5.0403850R25F~n2
0a
00
R,73n2030R76F=02
0.
00

=R, 7NRTITPAIOF=N?
4, 1P7R11RB}1ROF =02
1.3BARRARPPTIPF =02
0.
0.
0.
0.




S K=

SO UTTON
2.9468051778E=02
=1+4177789394F =01
=1, RT44822963E03
D

Ne
1407364211R7E~02
Ne
0

5 K=

SOLBTION
2+9468051778E=02
~1e4177789304E=01
~1.0790190217E=02
0
0s
1AN4NLR24LQHE=D2
0e
N

5 K=

SOLUTION
209468051 72RE~02
“144177789364E=01
~1.0790190217E=02
AI
e
~1.RN404LR2LOLF =02
Coa

Al

| K=

SaLuTION
2.946R051728E =02
“144177789304E=01
=1.8744822963FE=03
Da
O
«1,07364211R7E=02
O
Ne

8 Ke 3

SOLUTION
?2+9645903330E=0n2
4a70326392R4UE=02

=5644515126ATE=02
4.1822496458F=03
0s
0o
0.
[

J= 1

7+7360935316F~02
1.3255218162E~02
-9,31R0902891E=03
o
444093500289E~02
6.7699RrBRT4BE =03
e

J= 2

7.7360935316E=02
~3.8695273965F=02
3.5591937R02F-03
0e
3.0708351405€~02
=140954072103F=02
0a

7.7360935316F=02
=3:8695273965E-02
3.55916937802E=-03
0o

=2+ 070RB1405F=02
140954072103E=02
Ne

J= 4

7.73A0935316E£=02
1.325521R162F=02
-Q,31R0902891FE~03
0l
-4 ¢4993500289E~02
=6, T699RRRT4RE=0]
Ne

Jz 0

=84 130n68B068B4E=02
6¢5903627115E=02
1.9936210183F=02
«3,138357R078E=03
fe

0'

Na

7.65691233156=02
P?.40S3TTIR02F =02
-1,1233392527E-02
0.

£.63493)2529F=02
R.161537404TE=03
OQ

7.6569323315E-02
=G ,.,56AR921RP8BF =02
4,290T7741364E-03

Ne
3,560R877021E~02
=1.3205644921F =02
Da

7.6569323315E~02

~5.566892]1APBE~02
4.29077613A4E~03
O.

=3.569A977021E~02
143205664921E-07
n.

7,6569323315€-02
2.4053771602F~02
~1,1233392527E-02

N
-6.634931252%F-02
=8,1615374047FE=03

0.

1.9242794156F =02
=6.66665033A2E-02
=2,3260308R14F=02
?.55368875R6F =03
00

0.

Ne

59

4.546TE5R50TF=02
1.7513215741F=02
-1,2B47465673F =07
00
£.3219486652F =02
9433423018RRF=03
Ne

445467556507F=02
=5,4713423447F =02
4,9072952180F=03

Ne
4,55113045R6E=07

~1.5103101704F=02
0

4 54667556507F =07
~8,4713423447F =02
4,90729521R0F=03

ni
~4,5511304586F-02
1¢5103101704F =02
N

4,5467556507F=02
1.7513218741F=02
«],2B4T7465673F =07

0.
=6.3219486652F=07
=G,33423018R9F=01

n.

6,08962T70473E=02
3.7T69T49R8020F =02
9.7667601404F=03
Ne
Ne
n.
n.

=R.TNRTIT2930F =02
2.278675704AE=02
=1,1217734400E=07
Oe
R.3066082960F=02
R.1501611097E-03
0.

=R,TO0RT972930E-02
=4 342734884 1E=N>
4,PR4TAIP642F =03
0.
P, 1005469252E-02
=1.31R72376R9E=02
00

~A.TORT972930F~02
=4 4, 342T34RK41F =02

4 PR&TYIPRL42E~DT

Na

~2,10054607252F0?
1e31RT2376RQE~02
1Y

=8 ,T7T0R79T72930FE=07
?.PTRETSTQ4EF =02
=1,12)7734400E=02

N
=5,3086N82940F=02
=R,1501611097€=073

0

=9,9516926860F =02
2.9972960200E=02
=6 h3R3IBITIRAF=-03
0.

0

(U

(UM




5 Ke

SOLUTION
3.3667152492E=02
4009731897752E=02

=1.9197269789E=02
«3.76807672RTE=03

0. .
=}+6819206978E=-02
1+8146101142E=03
O

) Ke

SOLUTION
3.0662361044E=-02
4458324909R4E=02
2¢0363574478E=02
2+6075900030E=03
O

“442297061125E=-02
=3.2698144406E=03
Qe

=) K=

SOLUTION
3.42231985283E-02
44,3135782733E~02
2¢6059451505E~02

=9¢3063B09772E=04

00

~2+9544235606E-02
440773919154E~03
0o

5 K=

SOLUTION
3,2231985283E=02
4,43135782233E=02
246059451595E=02

-94.3063809722E=04

O
2+9564235606E=02

=460773919154E=03
Ne

5 K=

SOLUTION
3.0442361044E-02
4+58324909R4E=02
200363574478E=02
2:6075900030E=03
0o
402297061128E~02
10269B144406E=03
Ol

Ju 1

=6.8T74T7945118€=02
444842554332E-02
=2.8767249362E=03
2.8275626812E-03
5¢8075672879E-02
2,2679025096E=02
=143616824203E~03

Js 2

=5.,9567951797E=02
=1+2567337254E=02
=2+1470283068E=-02
=1+9567340878E=03

6:6995504560£=02
~101446979383E=02

2:4536669374E=03

Ju 3

=6:4662463743E=02
=6,5227030636FE-02
1:437739R413E=02
$+983503104BE=04
2.70R9126824E=02
-1¢5145061934E=02
~3.05967262526=03

Ja &

~6¢46624637463E=02
=645227030636E=02
106377398413E~02
6.9835031048E-04
=2.7089126824E-02
1:5145061934E=02
3.0596726252E~03

Js 8

=5,9567$5179TE=02
=1e2567337254E-02
=201470283068E=02
=109567340878E~03
=606995504560F=02

1:1446979383E=02
«204536669374E=03

3.6116026922E-02
~4,8430833590E~02
7.0545359600E-03
«2,3007940658E=03
~6,4105611092E=02
=1,8761733971E-02
1.1080040271€~03

2.2584764842E=02
140997085039E=02
1.6721556199E=02
1.59219R8981E=03
«7.001564R257FE=02
6.7176112942E«03
=1,9965542679F~03

3.0094039870E=02
7.,0767000243FE-02
=1,2150939252E=02
w8 ,6824920760F=04
=2,6171373811E=02
1.8713140868E=02
2.,4896624498F-03

3,0094039870E-02
7.0767000243E=02
=1.2150939252E~02
~5.6824920760E=04
2,6171373811E-02
=1,8713140868E-02
~?04896624498E-03

2,2584744842E=02
1,0997085039€=02
1.6721556199F =02
1.5921988981E=03
7.0015648257F=02
“6,7176112942E=03
1:9965542679E=03

60

4.1589799235F=02
3.1833692744E-02

=2,2201044325E=05
0o
4,64013617935E=02
1.,3988707914F=02
o

B.7072387066E=02
=3:7320644398F=03
=1¢3633041603E=02

O

4,2844178627E=02
=R,09272218683F=03

[N

408480199043E=02
=4 ,6950377314FE-02
Be7718625773F=03
Do

1¢3014557281F=02
=7,0237231779F=03
O

4,8480199043F=02
=4,6950377314F=02
B.7718625773F=03

O

«1,3014557281F=02
7¢0237231779F=03
0o

5,7072387066E=02
“3,7320644398E=03
=103633041603F=02
Oe

w4 ,20441T8627E-02
A,09222186R3E-03
ﬁl

~8,3598223253E=02
3,4386277797E=03
3,3554067105€=03
0.

=3,1908614800FE=03

=2.5717202801E-03
0e

=9,6364032140E-02

=145195819976E=02
167605936484E=03
Oe
1¢B066922295E=02

=4 R534T606TTE~04
0.

=B,9279542685E=02

=3,2262879039E=03

=1,7968245006E=03
0.
1,9123780112E-02
5.724645991RE=03
0.

=8,9279542688E=02

=3,2262879039F~03

=1+7968245006E=03
O

=1,9123789112E=02

=5,7246459918E=03
Oe

=9,6364032140E=02

=1:5195819976E=02
1.7605936484E=03
00

=1,R066922295E=02
4,.,8534760677E=04
0'




5 K= 3

SOLHTION
343667152492F=02
4.09731RY7p2E=02

=149197269789E =02

=2.76B0767286F 03
n‘
1+A81920A97RE=N?

~1+R146101142E~03
N

s K= &

SALETTINN
7«R492463533E~-12
TaN436264ANIE=02

~2.7933R583A0E~07
£.16137R2081F=~0n3
e
Na
HY

Ne

5 K= 4

SOLUTION
3+4017BOGORKAE~(?
Ao TRY942443RPE~N2
=1:1250770756E=02
=4+ 706G495140E-03
Ne
=7.1092213865E=03
E.3472127274E=03
e

) K= 4

SOLUTION
248949205980 =02
£.974599BRARE=N2
168573890 77E=03

=242773473039E=03
0a
=1e¢5411087A22E=-02
-4 +91RBOAINEPE =03
N

5 K= 4

SNILUTION
2.95731267%RE=n2
£y RROBR3IYINRARE~02?
1:02241RB269F =02
62 0P4TT19A79E =03
Ne

=1:748B2373247E=02
«1e2335413707E=03
N

J= 6

=6e8747945118BE=02
6.4842554332F =02
=2 .8767240362F=-03
DeB2756P4AR12F =03
=B BOTSATPRTIVF =02
~Pe2679nP8N96E=02
1.361AR24203F=03

J= 0

3.77RAGRADPQIF=07
7.12R4633390E~02
PeS5T344TP462FE=02
2.6863731112F=03
0
0.
n.

J= 1

329RARENIHK0TE =02
£e6455366B49E=02
745717519606F =03
=R+ T322236432FE=064
5¢3929G977019F=02
3.19766RBRETSE=N2
3.61768336176=03

3«64R6T760ITIE-02
1.0814619386F=~02
=2.6974662A619F=02
~2¢6963045120F=03
7.5137020063E=02
7.8375530A12F=03
=39301578019F =03

Jz 3

Fe4T10RLINEBE=N2
~3:65042T74590F =02
=1+7R35070245E=02

442B96437906F =03

Te28R0794797E=02
=2:6511415369E=02

9.25A4RT5R3BE=04

3.6116026922E~02
-4 ,8430833500F~07
7.0545350600E~03
=2.3007940408F=03
fe4105611092F=02
1.8761733971FE=02
=1.10R0040271E~03

=3,4726R26112E-02
5,151%318TRPE=~02
1.2256627665F=-072
1.916535R276F=03
0.
n,
1

~2.7653903977F-02
5.03R5040T0RE=02
5.8601616117E-03
~1.340678R260F=03
3.70983881R4F-02
2.,00670306R9F =02
6.09)0336TT0E=04

=3.2R10326707F=02
4,8470232958F <04
«1.4R8R350ARB1F=0?
1.42R404230AF =04
4,8239702772E=-n?
R.N2B6ANGPR4F«03
=3, 4TE1BRATABE =04

=3,01973440A3E=02
=P 401607R9R0OF =07
=1.2117266%07F =02
~.119508943BF =04
S.737709RR26E-07
=1.57n76340586F =02
=7.5370246239F =04

61

441589790235F-02
3.1833690744F =02
~2.2201064319F =05
Ne

=4 ,4013617935E-0?
~1.3988707914F=0?
0e

=R ,TR59R4QRG4F 0D
=1+7471380600F =02
=4,759097171RF=01
T.8B79031838F-04
0.

n.

Ne

=0,5952736993F =02
4eBTR9327627F=03
344519128493F=-03
=7.4122043868F-04
2412967326420F~03
4,45880T90RTF=03
2.6978217671F=04

=Q,0052721950F=0?
~3.7179005869F=03
6.2239091530F=04
6.0426R43T7RAF N4
=7.R619103207F =01
=2.957049R071F=N3
=5.0702464135F =06

=G .304B238N4RF=02
f 6224629372 7TF=03
=4 ,460931R597F=03
=3,9436518748F =04
1.383878BRAA4F.NT
=1.703385157RF=N13
6sR311245138F«0N4

=2,35GR2P3253F~N7
2.43562T7797F =03
3,3554067105F-01
0.

3.190RA14BONF=01
2.5717202801F=013
n.

=) o4 12AA9A3IDIF =D
“R,6PRTLTLEIGE P
=1, 163RPNAKIRF=N?
6,15A041393IRAF =04
0.

U8

0,

=7 .454195RT7AK4F =03
=P, P6RT216017E=07
1.714652R804F =03
=5, 7870161341F=N4
=2 ,517985R167F =02
=3 ,47TRGIFTRIPF=013
2+10630161R0F=04

=] +231R01AK0NGF =07
=] +7567143RQOF=0?
7.5749824R3RF=N3
44717R1BT7TARIF =04
=4 368 23PR2F =02
=5,1412135460F=n3
=3,95RE821752F =04

=0 ,R49034RN0PE=013
P INI3APN4L40AF =N
=1 .6150642321F =04
=, NTIPNAQARY4F =04
=2,23430T77T07E=N?
4 ,99799B41RRF =N
5.33334P0180F=N4




5 K=

SOLUTION
2.9375993279E=02
6+9102891244E=02
143337722670E-02

=341211392967E=03

0o

~1447844B3653E-02
7.2371077521E-03
Oe

5 K=

SOLUTION
249375993219E =02
649102891244E~02
1e3337722670E=02

=3,1211392967E~03
OI
1047844B3653F=02

=7.2371077521E=03
O

S K=

SOLUTTON
2.9573126758E=02
6+8805839088E~02
1+0224188269E~-02
640267719679E~03
0e
1.748237324TE-02
1.2335413707E~03
0.

5 K=

SOLUTION

?2+8949205980E-02
6+974599880RE=02
1+6557889977E~03

“?e2773473039E~03
0e
1:5411087622E-02
4,9188083052E=-03
Oe

[ K=

SOLUTION
3.0178090888F=02
6s70894244382E=02

=1:12507707856E=02

407069495)49E=03
De
761092213865E=03

~5e3472127274E=03
Qe

4

Js &

3.5271827858E=02
=7+6318328340E=02
2e437070R693E=02
~2+0632]34699E=03
1:9558203604E=02
~1:5534593763E-02
241995071865€=03

Je 8

3.5271827888E-02
~746318328340E=02
2¢437070R693E=02
~2+0632134699F=03
~1+9588203604E=02
1.5534593763€-02
=201965071865E=03

NI

3+4710649065E=02
~3:6594274590E=~02
«)«7835070265E=02
4+2896437906E=03
=7:2B850794797E=02
2¢6511415369E=02
-942564875838F=04

NEEE

346486760379E=02
1+0814916386E=02
~206974626619E-02
~206963945120E-03
~745137020063E=02
~7.8375539613€~03
3.9391578018E-03

Js 8

3.2988501607€=02
6:6455366849E=02
7:5717519606E£-03
=B8e7322236431E-04
=5¢3929977019E=02
~3.1976688675E=02
=3:6176833617E=03

=3,1019519886E=02
=5,261137244BE=02
1.5003302914E=02
~3,7238040522E~04
1,6187911215F=02
“6,6641T424T4E=03
1.7630764894E=03

=3,1019519886E=02
=5,2611372448E=02

145003302914E-02
~3,7238040522E-04
=1,46157911215E=02

6,6641742474E=03
=1,7630764894E~03

=3,0192364063E=02
=2:.4016028980E=02
=1,21172698507F=02
601195089438F =04
=5,737709R8826F =02
1.5707634056E=02
7.5320246239F =04

=3.2810326707E=02
4.B470232964E=04
=]1,4883508851E-02
1.4284042306E=04
=4,823970R772E=02
=3,029680928B4F-03
3.4751889768F=04

=2.,7653903977E=02

5,0385040708F-02

5.8691616117F=03
=],340678R260F~03
=3.7098388184F=0?
=2.00670306B9E-02
=6,0910336770E=04

62

=042101775671F=02
9,4719969209F=04
2.7751766810F=03
1.36972000R2F =04
=1.3651808525E~02
404477904214E=03
=7.,7680681806E=04

=9,2101775671F=02
9.4719969206E~04
2+7751766B10F=03
1.36972000R2E-04
1.3651808525E-02
=4 ¢44T7T7904214E=03
T.7680681806F=04

=9,3048236048E=02
6.6224629327F=03
=40,4699318597F=03
=3:9439515768F =04
-1,3838788684F=03
1.703385157RF~03
=6.8311245135€6=04

=9.0082721950F=02
=3,7129005869F =03
6,2239091529E=04
6.04624843786E-04
7.8619103207E=03
2.9570498071F=03
S.0702464135E=04

=9.5982736993F=02
4,8789327622F=03
3:451912R493F=03
«7e4612204386RF =064
=2,1296732420F=03
=4,4588079087F=03
=2.6978217671F=04

=140629416764E=02
3.6384892817E=02
=3,3090276509€=03
1,069397357RE=04
=1.,1621451519€=02
8,6934366424E07
«6,0648537932E =04

=1:0629416764F =02
3.,63R4892817E=02
=3,309027K509E=03
1.0693073578E=04
1.1621651519F =02
=8,69343664624E=03
6.,0648537932E=06

=9 ,R49034R002E=03
Pe1013204406E=02
=10,6150442320E~04
«3,0792069694E=04
24¢2343077797E=02
=4,397299843R88BF=03
=5,3333429180F =04

=1,2318916509FE=02
=] 75671463R90F =02
7.5769824838E=03
4,7176187T63FE=04
4,34534232826-02
5.1612135460E~03
3,95A5521752F =04

=7 :454195RT64F=03
=2,26RT216017E=02
1.714652R8B94F=03
=5,7870161341FE~04
2.512985R16TE~02
3.4789337533E~03
=2,1063016180F=04




5 K= 5

SOLUTION
2:563B424443E=02
~4.0268693300E-02
3.1806172426E=02
4.53686402611E=03
2+0249R22225F =06

Ol

00

ﬂ'

S K=

SOILUTION
7.5490801385E=-02
-4 e R4TRDITHIITE=DP
165405572149E=02
R.6R1T40BITOE=D
=1e9429562142E=0¢
740238155423E=03
Re0613111690E=03
B2 7050341911E=05

5 k= &
SOLUTTON
243941083643E~-02

=3.839448705¢E~02
£e095195399RE=03
-7+14669608125E=n3
1.7035234486F~04
13151489641 7E-02
~342RT4236734E=03
«1s09478R0441E=04

) K=

SOLUTION
2+6T764276896E=02
=64.9086076229E=02
=0444TT100649E=03
149630967436E=03
~1¢3260813645E=04
202589040405E=02
~6.0394347172E~03
1+53063794528F =04

5 k=

SoLuTION
2+4385589976E-(2
=4 s 0B96BITRABE=(?
=1e2235550238E=02
Tep26T44uB15G0E=n3
£.41208001631F=05
1.76B0561524E=02
4 +98T79978035€~03
=1e8419B861GKE=04

J= 0

-180A9729640E=02
ReI2550682756=02
3.1038736351F=02
3.80020264T1E~04
Qe
0.

Ol

=3:7056R77871E=03
5.9851160796E =02
1.5283510513€E=02
~1+1000625428E=03
3.9890059871F =02
2.8349998831F=02
=2+3032611173E=03

J= 2

=162126655998F =02
3¢3250215881E=02
~2e52R169766TE=02
17319100745E=03
AeTONPILTORZE=02
?.15RQ9N10ROE=-N?
1:40067451326=03

J=z 3

~9.5017¢2R8651E=03
«=1¢3243385138F=02
~2¢64394641884F =02
9.9015904096E=05
7.7362874971€=02
~4+1530303107€~03
1.0895214206F=03

J= 4

=10357404678F=02
«4:9634673599F =02
=561409072046F=03
=202697964625E=-03
565026R07254F=02
=304832557137F =02
~106969857840F =03

=5.976080166RF=02
=1734313R543F=02
141639968812F=03
=249142912990E~03
0.
ﬂ.
nl

=f 445 TR21RRY DE=02
~2.1631544138F=-02
«7,3715516476F=03

1.3390963749F-03
=B8.,9205194736F=03
=R,10377514)6E=03
=7.043R3408RBF=064

=faT2131670B0F =02
=3,0904297107F=03
4,9457222742E~03
1.09n2853077F=03
=1,5380046367F=02
«3,0514537790F=03
=4 ,0579952290E=04

=5 ,R4T79R64T23E=02
4,5163735658F=03
5.2907R%1425F =03
~1.162753A047F=03
=1.7725892158F=02
1.5061352219¢=-03
1.4R31069907F~03

=6,6234024833FE=02
1.1916956086F=02
1.3169408%38F =03
“1.465861734TF=04
=2.0744237158F=02
R,725019R8115F=03
=0 ,7589359750F =05

63

2,107B079RG3F =02
~2:,8667003957F«02
=8, 185752876 1F=03

9,2061250806F =04

O‘

0e

n.

4479761841746F=02
=4 403985B4712F =02
~?.BB36654686F=-03
=4, T400R9R228F =04
=2.4668656940F =02
~R.0438224544F-03
141346229929F=03

4,0538769510F=07
=1,528482901RF=07
G,4207967722F =04
~5.4T708097302F =04
=4 0552212066F=02
=7,1237057907£-03
=1.5586504604F=03

3.934521004RF =02
141073747997F=03
1.047513292AE=-07
1.44073472607€6-03
=3,7160113133F=07
6.,4043803355F=03
1.0461132531F=03

4619229262A0F=07
2. 72T6527620F=02
13726426874E=03
=10464927905RF =013
=30 3742615354F =02
5. 025R7B3I4RSE=0]
~6:2643519430F =06

A41403020352F=02
1,0956503985F=02
B.T773180R8484KF=N3
=6 ,R9A4561143F =04
0.

[

0,

4,31764R97376F =02
G ,REQ3IIBP4LGOE~NT
~4,3557023490F =04
§,5223131404F =04
1.P502820805F =02
?.0921328A36FE=07
=1,7855494870F =04

5.3254457874F =02
1.763145R007F=02
=4 o,16107T2768E=073
=2,2669177941F =04
2.0032876706F =02
3,203R630627E~03
1.7716731183E=04

5.0959)14A73E~07
3,3110R03569E-03
-2.RE3IN916294F =03
-8.605205R309F =05
1,5R14523R93F =02
6.578326T444F <04
§,5302296880F =05

B.11797510R1F =02
=1.19589418743F =07
T NP29R58TTRE =04
2. 0T6PB6080TF=04
Re3234604725E=03
=44, 1205R3BNTEF=03
=4 N166006RB7F =04




5 K=

5

SOLUTION

2+5462203579E=02
=444919260900E=02
=1e5720593459E=02
«542201783044E=03
~248818501751E~05
105456149302E=02
2.9828238400E-03
2+0043708233E=04

S Ks §

SOLUTION

2¢5462203579E=-02
«444919260900E~02
w1 ,5720593489E=02
=8 ,2201783044E=03
-7.8R18501751E=05
~145456149302F=02
-2.9828238600E=03
=2.0043708233E=04

5 K= &

SOLUTION

2.4385589976E =02
=4+0896837805E-02
~1.2235550238E =02
7.26744B1590E=03
8+4120801631E=05
=1.76B0561524E-02
~4+987997B035E=03
1.8419R86167E=04

5 Kz §
SOLUTION
2e67642T6R96E =02

=449086976229E=02
~8.4477100649E-03

109630967436E=03
=]1¢3260813445E=04
«2+25890406095E=02

6£e0394367172E-03
=1e5303794528FE=04

5 Kz §

SOLUTION

2.3941083643E-02
=3.8394487950E~02
6.0951953998E~03
~741469608125E-03
1.70352344R6E=04
=1+3151459417€=02
3.2874236234E~-03
1.09478B0441E~04

5 Ka §
SOLUTION
2+5490801388E=02

=4 sB478976337E=02
1:5605572149E=02
R.6817408379E=04
=1:9429562142E=04
~7.0238155623E~03
“Rs0613111690E=03
~5,70503419712E=05

=G:4476806980E=03
=7.1850852077E=02
2.605916306BE=02
1.4389228923E<03
2.8032681806E=02
=1¢6081147001E=02
6.2179668892E=04

Jm 6

=044476R06981F=03
=7.1850852077E=02
2.6059163067F=02
1.4389228923F=03
=2.8032681806E-02
146081147001E=02
=6:2179668B92E =04

J= 7

=1:0357404678E=02
=40:9634673599E=02
«5:1409072046E-03
=P 2697964625FE=03
=5:5026807254F=02

3,4832557137F=02

1:6969557840E=03

Jz= 8

=6.5017628651E=03
~143243385138E=02
«2:64394418B4F=02

9:9015906097E=05
=7.7362874971E=02

441530303107E=03
=1.0895216206€=03

Ja 9

=1¢2126658998F=02

303250215882E=02
=2:5281692667E=02

107319100745E-03
=6e7602347082E=02
=2:1589901080E=02
=104006745132E-03

Ju 10

=3.T056RT7T8T1E=03
5.9851160796E=02
1.52R3510813E=02
=1:190062%54268E-03
=3.9890059871E=02
=2:8349098831F=02
2:3032611173E=03

=6.2876964R99E=02

1.6960213469F=02
=6,7638947636F=03

5.3510194504E=04
=2¢9709039929E=03
=3,2932059732E=03
=2.4T473638T72FE=03

=6,287696689RF =02
1.6960213499FE=02
«b,T763B947636F=03
5.3510194503F=04
2.9709039929€-03
3,2932059732E-03
2.4T47363572E-03

=60,6234024833E=02
1.1916956056F=02
3,3169405538F=03
~3,4458417347FE=04
2+0744232158F=02
=8,725019R115€E=03
2.7589359750E=05

«5,8479864723E=02
4,5163735654E=03
5,290785]425E-03

“1,162753804TE=03
1.7725892158E=02

~1,5061352219F=03

~1,6831069907E=03

=6,72131670R0E=02
«3,0906297107F=03
4,9457222742E=03
1.0902853077E=03
1,538004636TFE=02
3,0514537790E=03
44,0579982290E=064

=6.4457218810F=02
©2,1631844138E=02
«7,3715516476E-03
1.339096374%E=03
B,9205194736E=03
Re1037751416E=03
T.046383408R8BE=04

64

4:1361952057E=02
460,16330132R7E=02
=7+3133133R3A8F=03
6,1836433826E=04
=60,5323703292F=-04
2:4536427995F=03
=R,0349725563F=04

401361952057F=02
4,1633013287F=02
=7.313313383AF=03
6,1836433826F=04
4+5323703293FE=04
=2.4536427996E=03
8,0349725563E=04

401922926260F=02
2.72T76527620F=02
103726426874E=03
1.4649279058F =03
9.37T42618356F =02
~5,025878346R5E=03
6.2463519608F =06

3934521 004RE=02
141073767997E=03
1,0675132926F =02
104073472697€-03
3.7160113133F =02
=6,4043803352F=03
~1,0461132531F=03

4,05387695]10F=02
=1.52084829018E~02
9,4207967T22F=04
=8,4708097393F=04
4,0552212066E=02
T¢1237057907E=03
1.5586504604E=03

4,7976184174E=02
=4 00398884712E=02
=?,8836654686F=03
=4 o T400A9A2PBF =04
2:.4668656940F=02
R.06382245644F=03
=1:1346229929F=03

5.04619752B60E-02
=1,9330707951E=02
2.34nB501587E=03
=1,0229027867E=04
R,1241323801E=04
=6,1736138B072E=03
6.5380751174E=04

5.0419752860E=02
=1,9330707951F=02
?2:340B501587E=03
=1.0229027867€=04
=R,1241323R802E=04
6,173613R072E=03
=6,53R0751174E=04

8.1179751081E=02
=1.1959418743E=02
T7.,0229855774E=04
2.0762560807E=04
=5,3234604725E=03
4,020583R076F=03
4.016690688B7E=04

5.0959116874E=02

3.3110803569E=03
=2,R530916294E=03
=8,60%205R309E=08
=1.5814523R93F=02
=6,5TR3267444E=04
=5,5302299BR0E=05

5.3254457874E=02

1.2631458097E=02
=4,1410772765£=03
=20,2669177941E=04
=2,00328T6706E=02
=3.2935630628E=03
=1,7716731193E=04

4.31T4BOT3ITSE=02
9:,R693362490E=03
=4 ,3587023490FE=04
5,5223131404E=06
=1,2592820805E=02
=2.0921328636F=03
1. 788549457 0FE=04




N= 9 k= 0 J= 0

SOLUTION
5.8479532164L-03 1.5948963317E-02 340378977747E-02 3,9258986627E~02 6.0571007939E~02
6,9095816464E-02 1.0887825625E~01 1,1823883031E-01 2.6800801538E-~01 248377319275E~01
Oe O, Oe [O% Qs
Oe O Oe O, Oe
O O Ge (¢ Oe
O 0. Oe O, O
O, O. Os O Oe
O : O, Oe O Oo
O, O, Oe Ce O
Oe O Oe O Oe
O, O O O 0.
Oe O Os Qe O.
O Oe Qe O. . O.
Oa [¢}% O Qe O.
Qe O, Os O, O
O. O O O Oe
O O Oa Q. Oe
O 0. O Q. 0.
O O O Qe Oa
Ge 8 Oa O Ou
Nz 9 [N J= 0
SOLUTION
7.9013707748E-03 ~243293015465E-02 347402669737E-02 -44,9473798560E~02 5.8574791007k-02
~644096236617L-02 644708302049E-02 ~549962932054E-02 443861385475E-02 ~1e5622536364T£-02
449612012601L=03 ~8.6604819215E~03 1,1375851638E-02 -145526T08636E~02 147499709725E~02
-263300277199E-02 2.4188441554E-02 ~443301173563E~02 4,1896883471E~02 O,
Oe O O Qe Oe
O O O Oe Qe
O O, e O Oe
Oe Oe O [0 Oe
(¢ e (¢ Oa O
O O Oa Oe O
O Ue Oe Qe Oe
Oe Ce O Oe Oe
Oe Q. O O Oe
O O O Oe O
Oe O O O Oe
Qo O e O Oe
Qe O O Oe Qe
Ve O. O. Oe Oe
Oe Oe O Oe O.
Ue 0. Oe Ue O
N= 9 ®= 1 J= 1
SOLUTIUN
7.9013707748E-03 ~243293015465E-02 3,7402669737E~02 ~449473798560E-02 548574791007£-02
—6,4096236617E=-02 6,4708302049E~02 -549962932054E~02 443861385475E-02 ~1,5622536347E-02
~2.4806006454E-03 443302409608E~-03 ~5,6879258191E~03 To7633543183E.03 ~8,7498548627L-03
1,1650138599L-02 -1,2094220777E~02 2.1650586782E-02 ~2.U948441735E-02 0.
Oe O O Ce Oe
Oo Oe Ge O O
Oe O Qe Qo O
Oe Oe Qe (¢ Qs
O Oa Oe Qe Oe
Oe Oa O Qe Oe
Oe Oe Qe Oe Oe
40o2965263513E-03 ~7.5001973531E~03 9.8517765083E-03 -163446524116E~02 165155193181E-02
=2,0178631969L-02 2+0947804863E-02 =3,7499916320E=-02 3,6283765425E-02 O,
O Oe Qe Oe Oe
Qe Oe Oe Qe Oe
Oe Qe Oe Qe Ooe
Oe Oa Qe Ue Oe
Oe Oe Qe Oe Oe
O . Oe Qe Ue O
Oe 0o Qe Oe Oe

65




N= Q K= 1 . J= 2

SOLUTION .
7.9013707748E-03 -2,3293015465E-02 3,7402669737E-02 -409473798560E-02 5,85T4791007E-02
~6,409623661TE-02 6,4708302049E~-02 ~569962932055E-02 403861385475E-02 =1.5622536347E-02
«2o4806006447TE-03 44,3302409607E-03 ~5,6879258193E-03 Te7633543183E-03 ~8,7498548627E-03
1.1650138599E-02 ~162094220777E~02 26¢1650586782E-02 ~260948441735E-02 O,
Oe Qe Qe Oe O,
Oe Oe Oe Oe O
Oe O Oe Qe O
O. O. o. 0. O.
O Oe Qe Oe O.
Oe Oe Qe Qe O
O (6% Oe Oe Ce
~0462965263511E~03 7.5001973531E~03 ~5e8517765084E~03 1¢3446524116E-02 -1,5155193181£-02
2.0178631969E-02 -2,0947804863E-02 347499916320E-02 ~3,6283765425E-02 O,
Oe O Ue Qe Oe
[O1 O O Oe Oe
Oe [¢ 8 0. O O
Oe O, Oe O O
O. OI 0. 0. O.
Oe Oe Oe O O.
O O Qe O O.
N= 9 Kz 2 J= 0
SOLUTIUN
1.0358921151k-02 3,0022196300E-02 4,3068860613E-02 501036906384E-02 445240428117E-02
3,5817230338E~-02 6.2860621081E-03 ~1e5587040647E~-02 -9.4282405855E-02 ~141196115851E~01
1o0444827737E-02 1.5586936116E~02 2.1075944766E-02 2624374T0T66E-02 2.4864872455E-02
241395164944E-02 2,0395322344E-02 1,0580636067E-02 6¢2563749083E~03 1,43667T43763E-03
1a9459048382E-03 2e2953331912E~03 2.5785169876E-03 2.7840890411E-03 2.8046875273E-03
3o4ah9172278E-03 3,0882332244E-03 O, Oe O,
Oe O Oe Oe O
Oe 2% Oe Os Oe
Qe Oe Ce Qe Oe
Oe Oe Oe Oe Oe
Oe Oe Qe O O
Oe Oe Oe Oe Os
Oe Oe Oe O Oe
O Oe Oe Ge Oe
Oe Oe 0o Oe Qe
O Oe Oe Qe Oe
Oe Oe Oe Oe Os
Oe Oe Oe Qe O
Je Oe Oe Qe Os
Oe Os Oe Oe Oe
N= 9 K= 2 J= 1
SOLUTION
1.0358921151E-02 3,0022196300E=-02 403068860612E-02 501036906384E=-02 405240428117E~02
3,5817230338E-02 6,28606210B1E-03 ~1,5587040647E-02 -94282405855E~02 ~1,1196115851£-01
2.,9489988631E-03 5,3030171304E-03 5.8739358464E£-03 T.8055689851E-03 6,7008514856E-03
749200632086E-03 4,9440327638E-03 5.7014718382E-03 ~41968173539E-04 -1,1622939859E-03
-1e5581544650E-03 -108569635594E~03 ~2,0860640632E-~03 -2e2523753481E-03 ~2,2690398735E-03
~2,7878055985E£=03 =-204984331611E-03 Qe Qe O,
Oe O, Oe Qe Oe
Oo O O Oe O.
O Oe Oe Oe O.
O O Oe O Qo
Oe Oe Oe [$2% Oe
§,5501196207E~03 1.5493514161E~02 1,9165058982E~02 262539520489E-02 202295167885E-02
242149146184E-02 1,7527332808E-02 1.3409972324E=02 2,7115285854E-03 Bo4445601078E~04
1.1320654840£=03 13491629989E~03 165156142581E-03 1:6364464794E-03 16485539658E=-03
2.0254593271E-03 1,8152179449E-03 Oe Qe Ce
O Oe Oe Qe Oe
Oe O Oe Oe Oe
o. 0. O. 0' 0.
O 0o Oe Co Oe
Oe Qe Oe Oo Oe
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N=

9 K=

SOLUTION

1,0358921151E-02

3,5817230338E-02
-861714127314E-03
-1,8617655681E-02

50¢9516204590E~04

1,0648469846E~03

O.

Oe

0.

OQ

O.

662298482149L-03

1.2150588340E~0¢
~148317204306E~03
~342772620341E-03

SOLUTION

N=

1.,0358921151E-02
3,5617230338E-02
-8,1714127316E-03
~1.8617655681E-02
549516204590E-04
1.0048469846E~03
O.

-642298482150£-03
~1,2150588340E~02
1.8317204306E-03
3,27172620341L-03
0.
Oe
O.
0.
UC

9 k=

SOLUTION

1.,0358921151E-02
3.,5817230338L=02
2.9489988631E~03
703200632085E~03
-1.5581544650E-03
~2,7878055985E-03

0.

0.

O.

0.

O.
=9,5501196207t~03
=2,2149146184E=-02
-101320654840£-03
~2,0254593271E-03

Oe

O.

0.

0.

0'

JEoo2

3,0022196300E-02
6,2860621080E-03
=1,3096485188E-02
-1.5141693936E-02
760929696384E-~04
9.5431654892E-04

0.

9,0037338178E~03

1,2429462844E-02
-20.1829915886E-03
~2¢9370843319E-03

J= 3

3,0022196300E-02
6,2860621082E-03
-1,3096485188E-02
~1,5141693936E~02
7.0929696383E~04
9,5431654892E~04
O. :
0.
O.
O.‘

O¢
-9,0037338178E~03
-102429462844E~02

2.1829915886E~03

249370843319E-03

3,0022196300E-02
6,2860621081E-~03
5,3030171303E~03
449440327638E-03
-1,8569635594E-03
-2,4984331611E~03

0w
~1.5493514161E-02
~1,7527332808E-02
«103491629989E~03
~1,8152179449E=03

0w

0.

0.

0.

0.

4,3068860612E-02
-15587040647E-02
~106411908230E-02
~1,0991789872E-02
749680556944E=04
0o :

Oe

Ce

O.

0.

0.
1.2595717216E-02
5¢4289775968E-03
-204523153834E-03
0,

Oo

O.

Oe

O

0

443068860612E-02
-1.5587040648E-02
-1,6411908230E-02
-1.,0991789872E-02

769680556944E-04

0.

O

O.

O.

Oe

Oo
-162595717216E-02
«5e4289775968E-03

2.4523153834E-03

o.

O.

Oe

O

Ce

o.

403068860612E-02
=1o5587040647E-02

5¢8739358464E-03

507014718382E-03
-2.,0860640632E-03

Oe

0.

Oe

Oe

O

0.
-169165058982E~02
=1,3409972324E~-02
-1e5156142581E-03

O'

O

0.

Oe

O

0.
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561036906385E~02
~9+4282405855E~02
-169024304368E-02
-2,7085057187E-03

846033082754E-04

O.

Oe

0.

Oe

0.

O,

1,2905081448E~02

4o4419435177E-03
~246478260245E-03

O

0.

o.

O.

O.

0.

501036906384E-02
-9.4282405855E-02
-1,9024304368E-02
~2,7085057188E~03

B846033082754E~04

O.

0.

O

Qe

O

O
-1,2905081448E~02
~444419435177E-03

206478260245E-03

Oe

O.

0.

O

Oe

Oe

561036906384E-02
~9,4282405855E-02

7.8055689852E-03
~4,1968173537E-04
~24¢523753481E-03

0.

Oe

O.

Oe

Oe

0.
=262539520489E-02
-2,7115285854E~03
~]1e6364464734E-03

0.

O

O.

O.

Ce

0.

445240428117E<02
«1,1196115851E=01
-1,9133287713E~02

444395679766E-04

8+:6669610984E~04

O,

Oe

O

0.

0-

0.

1,4934541822E-02
~1.3663585274€£-03
-246674163490E-03

0.

O

Oe

0.

O.

0.

445240428117TE-02
-1,1196115851E-01
-1,9133287713E-~02

444395679772E-04

846669610984L-04

0.

Oe

O

O

O

Oe
=144934541822E-02

1.3663585274E~03

2466T74163490E-03

4,5240428117£-02
~1e1196115851E=01

6,7008514856E-03
~1,1622939860E~03
-2,2690398735E-03

O,

0.

0.

O.

O'

Oe
~2,2295167885E-02
=Bo4445601082E-04
=106485539658E~03

OO

O

00

O.

0o

0.




Nz

9 K=

SOLUTION

N=

SO

N=

50

1,0786412677E-02

241061273200E-02

1.5280044298E~02
~6,7105012452E-03
~401704344261E-03

1,2531360334¢-03
~3,8867892726E-04

0.

0.

OI

O'

0.

O.

O.

O.

O.

0.

O.

O'

0‘

9 K=

LUTION
1,22012865638-02
7.5837594943E£-03
1.0173208298k-02

-7.2190721669E-03
140095407728E-03

=2+.5624317588L=-05
3,5018761307c-04
o.

Oe
Oe
O.
143212327813t -02

-1,1191817467E-02

=3,7719790976E~03
147475437689E-~03

-1,6864146628E-04
O,

O.
O.
O.

9 K=

LUTION
1,1066645803E~02
1,8788010848E-02

-209377090269E-03

~6,7853138338E-04
3,4394124948E-03

~1.6980272510E-03

-20,4233734735E-04
Ue
Oa
Oe
O.
1,5331342553E~02

~B8e5824182327E=03
1.5558719221t-03

-3.9747028773E-04
3,0388142191t-04
Ue
Oe
Oe
O.

Jz 0

~-268340569027E-02

~4o7767601152E-02

-2,1979259321E-02

-2.,0914608260E-03
4e0144393022E-03

~B862481051469E-U4
3,7911484950E~04
Oe

-3,2511576848E-02
-3,6180486793E~02
-1,4831976615E-02
1,8468327346E-03
~T702462325380E~04
4,1047772893E-04
=344157067676E-04
O.
0.
0.

0.
~149393899441E~02

4,5367918621£-03

402640431196E-03
~3,3288477216E~04

1,6449176846E-04

O.

Oe

Oe

0.

-2,9166688280E~02
~4o5472631046E-02
4,0836242604E-03
207199356994E~03
-3.,9958908128L-03
243319876830E-04
2,3637424240E-U4
O.

Oe

0.

Ol

~2,2186501850E~-02
7.8907055060E~05
«2.0440471177E-03
-4 o,8783597331E-05
-24,9640392481E~04

305145764621E-02

664216808036E-02

205056885931E-02

260562519561E-02
~403972211614E-03

306639293110E-04
~301967791471E-04

Oo

0.

O.

O

Oe

0.

O

Ol

Oe

O.

Oe

O.

Oe

4,1843344341E-02
543479432321E-02

1.7104555186E-02

7.1800193775E-03

1.1679571696E-03
-3,3010862435E-04

2.8801984891E-04

Oe

O‘

e

0.

202492942935E-02

5,0276278289E~03
-3,8935072913E-03

1,5897193493E-04
~1,3870304895E-04

0O

0

Os

0.

3,6472302425E-02

662090139090E-02
«465153680416E~03
-8+6115811050E-03

3.5359940143E-03

202844225600E-04
=1:9931591970E~04

0.

Oe

0.

O.

2e5424722658E-02

10625554024TE=02

1.5683462169E-03
-268645752849E-04

264993425797E-04

O.

Oe

0.

O'

68

~2.7672168856E~02
~545993610028E-02
~262627304025E~02
~263734165923E-02

362641951871E-03
=3.8901508710E=-04

20,6862551025E-04

O

Oe

Qo

Oe

Qe

Ue

Oe

O

Qe

Oe

Qe

Oe

O

-3,6531288065E-02
~448139488171E-02
-166130435001E-02
~9,3404343185E-03
~542176180255E-04

3,5049048262E-04
~264202322186E-04

Oe

0.

O.

0.
-241652558681E-02
~T7e8656417327E-03

3,6071904263E-03
-1,6878732056E-04

1.1655224081E~04

0.

0.

Oe

0.

-2.9426826065E=02
~5e4438004870E-02
30,5878445948E-03
9,1864485796E~03
=3,4006477075E-03
~2o4254693957E=U4
1,6748526616E-04

U'

0.

O.

0‘
-203419502877E~-02
=1e94T70625911E-U2
-1o7828872T41E-03

340414424225E-04
-201001988091E=04

7.,1885977381t~03

241375092790E-02

1,7269568156E-02

3,0590320333E-03
-300313287056L-03

443255661155¢-04

0.

0‘

0'

0.

Ge

O

U.

O.

0'

0.

0'

0‘

O,

0.

1.7677403354L-02

1.,8577613803E-02

143046948594E~02
~547512404169E~04

848063774225E~04
~348972004061E-04

O,

O

Qe

O

Qe

le7967146247E-02

3,2015636778L-03
~245273483320L~03

1,8767928000L-04

942660343271E~-03

2,0821017768E-02
-2,2117378927E~03
~249933166532E-03

2,2680220998L-03

2.6969463603E~04

O,

Oe

Ue

Ue

Ue

l.8368851846L-U2
=1le5164441041L~U3

G,4592578004L~Ux
~3,3818637686L~Ux

O,

Ue

O

Ue

Ue




N=

9 K=

SOLUTION

N=

S0

50

1,1696323920E~-02

1.3680036710E-02
~164875521420E-02

1.1252854173E-02
~264237360545E-03

1,0970835519E-03

846489197904E~05

Qe

Oe

O.

O

643662897435£-03
~146741766265E~03

3,3008589998E~03
~9,0766967040E-04
~3,7893393507E-04

Oe

Ue

Oe

Oe

9 K=

LUTION
1.1696323920E~02
1.3680036710E~02

~144875521420E~02
1,1252854173E~02

~26,4237360545E~03
1.,0970835519£~03
8o6489197903L~05
O.
O.
O.
O.

-643662897435€-03
1,6741766265t-03

~3,43008589998L-03
3.0766967040E-04
3,7893393507E-04

LUTION
1.1066645803E-02
1.8788010848E~-02

~269377090270L~03

~6076853138337E-04
3,4394124948L-03
~1,6980272510£-03
~2+4233734735E-04
0.
0.
0.

0.
~165331342552k=-02

8e5824182327E~03
«1,5558719221£-03

9,9747028773E~04
~3,0388142191E-04

O.

O.

0.

OO

J= 3

-3,1022961392E~02
~4,0315880028E~02
2,1737982014E-02
=3,5210380210E-03
207132944155E-03

'=263127123989E~-04

~B44360990387E.05

0.

Oe

O.

O.
~9,0765136337E-03
~241920190632E-03
-3,0906080217E-03

7,0945338082E-04

3,6960964870E-04

0.

Oe

O,

Oe

-3,1022961392E-02
~4,0315880028E-02

241737982014E-02
~3,5210380210E-03

2,7132944155E-03
«243127123989E-04
~844360990387E-05

0.

U

00

0.

9,0765136337E-03

241920190632E-03

3,0906080217E-03
~7,0945338082E~04
~3,6960964870E«04

~2,9166688280E-02
~445472631046E~02
460836242604E-03
267199356994E-03
~3,9958908128E«03
2¢3319876830E-04
203637424240E-04
Qe
O.
O.

O.
2,2186501850E=02
=1+8907055059E=05
2,044047TL17TE=03
4,8783597331E=05
209640392481E-04

309453005814E~02
5¢7311557346E~02
~2¢5117630110E~02
=808496980528E~03
-205053406032E~03
~8.1530097222E-05
741135028146E~05
0o
Oe
0.
Oe
1,0267641460E~02
1.1221325147E-02
3,4918157520E-03
365720669535E-04
~3,1166292195E-04
Oe
Oe
Oe
Oe

3.:9453005814E-02

5¢7311557346E-02
~2¢5117630110E~02
~848496980528E-03
~265053406032E-03
~801530097225E-05

741135028145E-05

OC

Oe

Oe

O
~140267641460E-02
~161221325147E-02
~344918157520E-03
~305720669535E-04

301166292195E-04

Qe

Qe

Oe

Oe

3.6472302425E-02

602090139091£~02
-4¢5153680416E-03
~B866115811050E-03

365359940144E-03

202844225601E~04
=1¢9931591970E-04

O'

00

0.

Oe
-265424722658E-02
=1e625554024TE-02
=165683462168E~03

2.8645752849E-04
=204993425797E=04

Oe

Oe

Oo

Oe

69

~363369505026E-02
=5,0942591808E-02
2.38562426418E-02
1.2021068701E-02
242903119166E-03
806564000504E-05
=5,9774799426E~05
Os ’

Oe

O

Oe
=8¢9930470762E-03
~1,2522873723E-02
~2,4938211997E-03
=3,7926166667E~04
2.618905078TE-04
Ol

0.

0.

O

~303369505026E-02
~5,0942591808E-02
203856242418E~02
1.,2021068701E-02
242903119165€E-03
806564000504E-05
~5¢9774799426E-05
0.
(¢
0.
Qe
8e9930470762E-03
1,2522873723E-02
204938211997&~03
3,7926166667E-04
~246189050787E-04
Oe
Je
Oe
O

=209426826065E-02
=504438004870E=~02
365878445948E-03
901864485795E~03
«3,4006477075E~03
=2e4254693958E-04
1le6748526616E~04
Oe
O
Oe

Oe

263419502877E-02

1.9470625911E~02

1.7828872781E-03
=3604144264225E=-04

261001988091E-04

Oe

Oe

0'

Oe

1,3933991971E-02

1,9576022494E~02
~1.9469994779£~02

2,0389246783E~03
=~166329954893E-03
~9,6252901191E-05

0.

O

O

Qe

Oe

6¢5636330347E-03
~263615994326E~03

2,4286483966L-03

442171151420E-04

0.

Oe

0.

Oe

O

13933991971E-02
1.9576022494E-02
~1e9469994779E-02
2,0389246783E-03
~106329954893£~03
=966252901190E~05
Oe

=64563633034TE~03

203615994326E-03
~204286483966E~03
~442171151420E-04

O.

O

(428

Oe

Oe

9,2660343271E~-03
2.,0821017768L-02
~202117378927~03
-209933166533E~03
2¢2680220998E-03
2¢6969463603E-04

O
~1.8368851845E~02

1e5164441041E~03
=9e4592HTBOO4E=04

3,3818637686E~04

0.

0'

0.

O'

Os




N= 9 k=
SOLUTIUN
162201286563E~02
e5837594943L-03
1,U173208298E-02
—1¢2190721669E~03
1.0695407728E~03
-2e5624317587E~05
3,5018761307E-04
Oe '
Oe
O
Oe
~1e3212327813E-02
141191817467E-02
3617197909 76-03
—=lel475437T059E=03
lebB64lab6628L-04
Ue
[V
Ue
Ue
Nz 9 K=
SOLUTIUN
lel264230115E-02
~4o9864164330E-02
1e9303463788E=-02
-340291366792L-03
Del847453882L-03
~2e2433169485E-03
5e13486673175L-04
148553658510 =05
Ue
Oe
Qe
Oe
Oe
Us
Ue
O
Ue
Qe
Ue
Oe
N= 9 K=
SULUTIUN

lelb28735653L£~-02
~562009843859L-02
Lef312617921E-02
~2e4324436066L-U3
1434298360056-03
343559841693L~04
~22(2067T0406E-04
~{e3816293238E~-UD
Oe

U.

0.
1¢3993686283E-02
=3e8144323313t-03
662308925726E-03
~3e1276882828L-04
9625843735 70L-04
LebB669Y33542E-Ub
Ue

O.

Qe

J= 6

=342511576848E-02
~3,6180486793E-02
=10,4831976615E-02

1.8468327346E-03
-1,4462325380E-04

4e1047772893E-U4
=3.4157067676E~04

O,

O,

O.

Co

1,9393899441E-02
~445367918621E-U3
~442640431196E-03

3,32884T7216E~U4
~1le6449176846E-04

247068836300E-02

-5,1374188923E-02
245718809492E-02

~147378925618E-02
4o6587687598E~-03

=242711237799E-03
440375044286E-04
5.9769970218E~05
Ue

246289081527E-02
=4,9208019950E-02
2631397445£9E-02
~H,UB35507681E-U3
142920082928E-03
240340563431E-04
~2,6068505732E-04
«beb6165399959E~05
Uo

Ue

Ue
1.,8293788189E=U2
-l 452924 76703E-03
5.8112664435E-03
~8e8621964673E~04
3,2246529098L=04
£oU442533781E=Ub
Ue

Ue

Ue

41843344341E-02
5,3479432321E-02
1.7104555186E-02
7.1800193775E-03
1,1679571696E=-03

~343010862434E~04

2.8801984891E~04

0.

Oe

O

O.
~242492942935E-02
~5.0276278289E-03

348935072913E-03
=145897193494E-04

143870304895E-04

O.

0.

0.

Oe

244510631526E-02

~3.1516845514E-02
2426531565108-02

~1e26012648111€-02
342084481471L-03
845559594132E-04
1,5670681099E-04
546450514471E-05
U.

2e¢5762719744E-02
=3,3524158932E-02

2e247T065180E-02
~7e9361844559E-03

160997549319E~03
=405564103782E=-04
-5e4060323143E=-05
~503046131888E~05

Q.

Oe

O.

1,7812109403E~02
=8e1828726866E-03

469338994296E~03

6e6446962226E=-04

2o0245677446E=04

1e9307213050E-05

Ue

Ue

Ue

70

-3,6531288065E-02
~4o8139488171E-02
~146130435001E-02
«943404343185E-03
-5,2176180255E~-04

3.5049048262E-04
~2e4202322186E-04

0.

O

O.

Ue

241652558681E~02

7e8656417327E~03
~3,6071904263E~03

1,6878732056E-04
-1.1655224081E-04

0.

0.

0.

O.

463045552713E-03

3,1805224742E-02

1,4639830313E-02
=648550903947E~03

143402470048E-03

704225216333E-04

1,0634067136E-04

344045795U25E-05

o.

0.

Oe

0.

0‘

O.

O

0.

00

0.

0.

0'

246483750902E=-03

3¢3273524316E-02

146100805602E-02
~269377032156E-03

BelBOOLU45V0E-04
«364156390326E-04
~7.3583824825E-05
«3,1992582353E~05

Oe

Oe

Oe

161831693920E-02
=109924276237E=-03

2,8036380288E-03

7.2403064709E-04

3,6008122374E-05

1,1644347694E-05

Oe

Ue

Ue

147677403354E-02

1.8577613803kE=-02

143046948594E~02
=547512404168t~04

B48063774225E-04
~348972004061E-04

Oe

O

O

Oe

Oe
~147967146247E=02
-3,2015636778E-03

2452734533200L~03
=1,8767928000E~04

O,

U

O

Ce

Oe

~2461162839358~02
5e¢9918004748k-02
644331118078E-04
4eB868738688E-03
~3.8225653258L~04
8,0508720197E-04
Tel448554012E-05
247127152425L-05
O
O,
O
O
Oe
Oe
O
O
(6%
O
0o
Oe

~244155439795E~02
5e9395026205E~02
666215943309E-03
1,1509252842t-03
542383U11539E~0a
~443541460302E~04
=667139678971E=05
=245491748773E-U5
Ue
0.
0.
4,4023111755E-03
5578292502703
1,1182809476E~03
6.0691363334L~04
2o4436844684L-Ub
G6278237T77206E~0b
Ce
0.
OO



N= G K=

SOLUTION

N=

161309315949E-02
=5e0229902421E=-02
20 7435297694E-03
=4¢3865027707E-03
~-5o2658745064£-03
le5115663017E£-03
~3e4179068151b=-04
6,0175593589E~0b
Oe .
Ue

Ooe
1,9786119509L~0¢
—944588273607E-03
1e45989547629E-03
~142119306351-03
-5.4604798248L=04
-5 eU493318386L=Ub
Oe

Ue

Ue

9 K=

SOLUTION

N=

50

1,1457184565E~02
~5e1429418%61E-~02
~9e I569420592L-03
HeVUB6BTIB36L-U3
~3645545971725E~03
~303309377288E~V4
601425013244L-0U4
~3e9276829255L=-0%
Ue

Oe

Ue
19188005960k <02
—-2,8266612894E-03
~541086078655L~03
9e9l13/7568L8E-04
DelBl I58UYIIIE=-UD
6o8029463830kE~05
Ue

Ue

Ue

9 K=

LUTLON
1o1385519613k£~02
- U848LEIH9SE-D2
=1e9950937525L-02
643248269332E=-03
415591719184 =03
=4 eb241247101E=04
«3o0U19960U83 r6L-04
1o3640699649E~05
Ve

Oe

Ue
»6102038729k~03
-bob8855504/0E=-03
=3,2636296788E-03
Lo6805429976E=03
4o36T71322315E=-04
«!el1360251948E=05
Ue

Ue

Ue

4

206935926549E-02
-501004958338E-02

2,8032326021E-03
~3,9246847700E~03
~447351492203E-03

1,9352883829E-03
~1e4892060517E=04

445786453551E-05

0'

U.

U.

2e5546876159E~02
~144752058016E-02

162971963750E-03
~1,2778906040E-03
~3,0275820258k-04
~3,8419396288E-U5

U.

Ue

Ue

2o6500012092E-02
~-449793987824£-02
-1o2675745450E-02

Bel765084272E~0V3
~304983981133E~-03
-1,8188004/S1E-05

36546643311E-04
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~7.1291026651E~06
4¢5582268248E-06
~165326827831E~07
U.
6e5793247230£-03
=4,0318286255E-03
~1e7942888386E-03
~1,2890120838E~03
3,4639070769E~05
9e1866221402E-06
Bo6675133585E~07
=400413523598E~07
0.

~304047549972E-02
=4,0231031098k~02
1,6159719096k~0¢
8e1257243686E~03
~1.6478081057t-03
~449259080483L-04
105476169801E-04
~665536461940L=-06
~249399976801L-07
O,
Oe
4,9906U09812E-UY
-463463728189E~03
~Te3374817142E~05
4,4990£19153E-05
=1,6231973084k=-04
3,2993626465E~05
201368750371k~06
Oe
Oe

~3.4047549972¢£-02

=4,0231031098E£~02
1,6159719096E-02
861257243686E-03

-1le6478U810576£-03

~469259080483L-04
1,5476169801E-04

-6,5536461939E-U6

-2+9399976800E-07
O

UQ
~449906009811E-0¢4

4e3463728189E-03

7633745817140£-05
~444990219154E-05

1,6231973084E-04
~342993626465E-05
~21368750371L-06

O.

O.

-3,7085564233£-02
-3.3937u88387E~02
1.2611799949E-02
1.2266008279E=-03
~1.4377535959L~04
445056025566L~04
~2e7469909327E~04
7.3368129788L-06
667840976192E-07
Oe
Qo
1,2472150239£<02
F.5385579548L=-03
~1.7689539961E~03
~T7e2319424351E=-04
863298712763E£~05
4dollliaaZalaTi~v6
1.,5209187246E-06
Oe
O




N=

SO

N=

S50

N=

50

9 K=

LUTION
l.Uv69544073k-02
=loa4859592644L-V4
=9, I547381573E-03
lo3864450389E-03
=4,908590260/t-U3
3e981l9681883L-U4
=9,4960507398E-U5
e IT58993252k=05
=2e454333 741 /E~-05
LoUb4B718791lE~0U6
Oe
~2e5189019854E~-02
Ye91508lB8728E~U3
4o9821364962E=03
6e1262455899L-07
a4 128869013E-04
~leb283211597E~04
£.6005360998L-06
Lleb282457538k-0U6
Ue

g K=

LUTIUN
L1eUH022137192p~0¢
~306136022004L=03
364892126449E-03
18268829289k =03
~{e33638T74489L-03
~44090394744Ur=04
Le9954o8l688E~-U4
1e2101731715719E=U4
Lad2bT7962981E~Ub
~16389952361712E-0U6
Ue
~266646856930E=U2
bo33b4yey8boyE-03
~26206499053 (=03
=9,6316202031t=-04
~1e3989915225k=-Ua
4643405730 E~Ub
~1le98861163173L~0b
~1,2313903452L-06
Oe

9 K=

LUTI1ON
LeU347575243L=-04
~1l.81182U5089E=-03
lebb99319988E-02
=56 7253412436L-03
-2 636099040 1E-03
~3.5702092026L=04
~2e5573808b24L=~U4
=1e2997180309L=-U4
1eB744059254E~06
lob442b38T6UL=~U6
Ue
=2,1820413519L-02
le9£64633480L=03
=6 4428944861L-03
8627170317191 3E=-Ub
{o4940875068L=0Y
Le@b73261109E=04
2eb619126284L-05
Bo6297100566E-U7T
Ve :

1850810884 1E.02
3,5501940150E-02
~1,U215225129E-02
~2,9234413059E~03
=eUS41710972E-03
~2,6763064799E~04
«2+3932781506L=04
3,9608767581E-05
~240420870305E-05
9470837093207
Ue
~24U9958U5441E-02
~4,0506179718E=03
Lo 7706073531E-U3
12815876359E=04
~4,9371580543E-05
~8oUB52626460E-05
162774098414E=06
1,3720816307E-06
UQ

J= 10

le6619312560E-02
36430275553L~02
56 1995600027E-03
LoUB510L6539E=03
~e9B616T76U94E~0U3
~163573398623E=-U3
1,U841708510E-04
6oU206166664L~U5
163314966445k ~05
=1e26479252408L-06
Ue
~2,6018382187E-02
-5e4281139848E-03
~965270942481E-04
=8o0482502430k-U4
-l 3473030264E-U4
Lleb558687507E=U5
-1 19U I9TLILE=UD
=1o1055652908L~U6
U.

J= 11

Lo /3511581 75E-U2
3,4805134720k=-02
1260736079002
£e3648903991E-03
~1a9125084425E-03
=5 ,UB071b1447E=04
1o2095624305E-04
=1.1949017485E-0b
=-6eU604934020L-07
Lo4762418933E-06
Ue
-1,8985057321E-02
=le (655684164E=03
~2s1903688796E<03
=(e3714281006k<04
1o1822621585E-04
B /0L4B6E3TTE-UD
200497267286E=-05
e (4TGL51414E-07
Ve

~1o5129434933E=03
4oBLl28522797E=02
~3,4135248422E-03
=440335687085E-03
96 7852U055812E=04
164731835462E-03
~204368847366E=04
269559294670E=05
~86 1500660610E-06
3,3223692527£=07
Oe
~144023874614E-03
-8,6523270186E~03
=1le2492973421E-04
1eUOL14712643E-03
1o5681896837E=05%
=141430753131E~05
9eb496063092L-08
4o8132828295E=07
U.

~3e3638/769299E-03
40 /859283513kE=-02
1olB66904554E-03
363008433006E~03
BelB48U37923E~05
=5e0b97750318L-04
Le8359U30563E~04
~860U109140285E~07
308640137193E~U6
~4e3T1T212181E=07
U.
-le9126110058L~03
=1e1439522716k-02
=46 [8942064947E=04
1o5643048962E~03
-2e8422946712E~04
=1leb56957T8122E-05
~beBOBBUL3035L~06
~3e8783225736E-07
OI

~4o1231401131E-~03
409320662402L=-02
4o9846503318E-03
601123291839E=03
365035284104k -04

=1e960U1475449E-03
lo0685120352L~04

~1e9207885653E~05
369700141867E~06
561786559387(~07
().

=He8284684671E~03

«867829006034E=03
B8o2500130219E~04

~3,U0350386156k-04
TeB411445297£-05
3.8997750682E=U5
964963719464 TE-06
267175683068k =07
U.

80

~2,8082100906E=02
~7e4574589645E=03
1.,5021099887E~03
=264412169944E-03
1,9457006741E-03
9.3844588198E~04
=5,7367414051E-05
1.5653635889E-~05
=562421807137E=06
2¢4553047315E~07
0.
1e1729760689E-02
=463910681343E-03
=~1e6397825494E-03
Be7656416746E~04
=6:0432600055E-~05
1.1009124037E~05
202214410671E-06
36557123006 7E~07
0.

-362172768332E~-02
~Be6211463766E=04
1o8908561977E=03
=TeU424428641E~05
1e9849662461E~03
=1o7390418291E=-04
~7¢31376U9738E-06
=1e6451993055E=-05
3.6333099781E~06
=302352332937t~07
Oe
Teb172133912E-03
-4o6247755387E~03
1.8034781299E~04
9e4642500485E-04
~403069965527E~05
~le1771245546E-05
-406904919563E-06
~248661665941E~07
O.

=3,U675206301E~02
-Z2e4137318142E=-U3
=701600949185E~03
1e9171269304E~03
305635459927E<04
~16e5057974154E-03
76135249174E-05
le9146516910E-06
=665007550606E-07
3.8271418564E~07
0o
F65986659740E-U3
«2e7522027931E=03
201321891855E-03
=1.8026933971E-04
3,0031849425E-05
141560727900E-05
502017493799E-06
2.0086389671E~07

Ue

=343397570410E-02
-42909446160E=-02
4,6624527533E-03
=boB848T627753E=03
1.,7586230549E-03
4,0801239414E-04
645095671665E~05
1,0856825866E-05
~5.5769018675E~07
Ol
Ue
1,5248587753E-02
5.9877568853E~03
=9.0774604810E-04
4,0585041309E-04
=2o4245711937E-04
2,2081213751E-05
=5,7215242826E-017
0-
Os

=3.4951709682E-02
~306447013636k~02
=164338782256E-03
~9,0345681260£-03
11520920742E~03
~10038761194E-04
200234335330E-04
~264980176361E-~05
=1,0610416255E-07
UQ
Oe
1e5465285714k~02
~2634676227758~03
-200864575363E~04
4,4546945175E~04
8.7023957995E~0U5
-200390646588L~05
~2e8399795362L~07
UC
Oe

-3,6242183682E-02
=3,6559U47501k-02
~8.9339443470E-03
~3,6123883555E-03
6,1310701884E=-04
~7.4972112351E-04
~1,9621702372E~04
1.,1560787725L-05
1.0625040212k-06
Oe
Oe
1,42272443947E-02
~Be6B6TT792218E-03
1,7932017797£-03
~2,0117036423E-05
2,0165419205EL-04
3,2120706053E-07
669079758640 =-07
Ue
Oe



N= 9 K=

SOLUTIUN

N=

S0

N=

50

1,0953570412k-02
6. 1681390795E-04
202191572754k~02
~8o8613382300k-03
3,5487811552k-03
~BoeB/66551162E=05
1,4261875452k-04
—1e 18405209 12E=05
~2,6035263176k-05
~1.8U29973262E=Ub
U.
~1,22640855215E-02
33152997010k-03
=54 1330U36051E-03
243362349065E-04
~642113537056E=-05
~1af612977521E-04
=14 (513001929t-05

-4,44398928U1k-07
Ue
9 K=
LUTION

FoBHBBHILULLE-UI
~2e6120459974E~02
2e2487092563E~-02
“4e 14910406 /8E~-03
—leB8l6TIBOYSBE~US
1o190573/8VU3E~03
LeBUHKZIHTLIE-04
~be3073845843E~05
2o3105863476L=-05
3643301b4865L-U6
=9¢6056503356E=-08

Ue

Ue

Ue

Ue

Ue

Ue

Ue

Ue

Use

9 K=
LUTION
1,U410%08590k-02
~3o3118108494E-02
2oeb842314298k-02
~5el440124965t~-U3
=2 ob878065120L~03
566585773985k ~04
Belbh59U22832E-0b
=663501526045L=~05

={e3U49351914L=U6
=2+482117407 (£~00
Ye3957438292L=-U8
Lel(931(3612L=-02
=3s4476207068E-03
»4eld929167930E~03
leU61206514 1003
30249857844 1E=04
=1oa7812922620t-U4
3,6580879911b=-U5
2e5281510801L=06
~Lle997127002 /E-UB

J= 12

1,92764850B9E=-02
3,4954406599E=02
261299441126E-02
2454994546 73E~03
1,8942174465E-03
247611252536E=04
L5 796848833E-U4
~8,U984974085E-07
=1,4113390411E-U5
~1lo618764171329E~06

Ve
=1,1783129590&£~02
=1,9063891620E-03
~2e249T013016E~-U3
=5e659970174TE=-U4

1,4725033842E-04
~1,0035612115E~04
~143458357064E~U5
~3,9898967211E=07

U,

-8, 1085101956k=U3
3.9549868500E~02
-1 71183/70708E=02
Ge5323470428E~03
(o (U06TL4652E-U4%
=1,0762762538L~03
LeDT31276115E-05
Le5321266764E-05
-1l UT00267444L-0)
-2, 8028223490k-U6
6936979161 7E-0U8
Ue

Ue

Ue

Ue

Ue

Use

Ve

Ue

Ue

~1,9239931926E~02
4,0360671846E-02
-1, /880324850E-02
1o 2476543579E-02
~3,U933061798E-05
=lo%4227113211E~04
—2, 3025845404004
CoUTH4147994E-U5
2o0860257378E~06
2e3B73443624E-06
=6, 7853895234E-U8
-l o b646494805E~03
569367595721E-03
e 6855408505E=-04
=3e1091334030E=U4
wlo 1561322154E-04
3,1608310141E-05
=l oV048955531E=05
-l oUB37796/81E~UE
1o4422790667TE-08

=166202149089E-03
4o8584115206E-02
4,0499929567E-03
706491783642E-03
=9.0686774705E=04
902925655872E=<04
eU918106690E=07
2.2328070878E=05
=160995442956E~05
-506786259998L=07

Ue
~3e2357680662E-03
-5e4027114104E~03

668003616793E-04
-1o8894584510E~03

201284058538E~04
=363891936353E<05
=604244419855E=-06
~1e3996556014E-~07

Ue

~1637191501958~02
-1e6092261028E=03
- 162977909686E-03
-461261072365E=04
409384360248E=04
2eB43716961E-03
-9 7812/05502E~0%
7To8322798031E=05
-helb622542318E~06
5e5960607065E-07
Ue

Ue

Oe

Ue

Ue

Ue

Qe

Oe

Ue

Us

~1,1888076276E<02
2.1508U73374E-04
~1.6900054593E~04
~1o7494173906E~04
209224813435E<03
40 7840169750E~04
409639048792E~05
w50 T75837666E~05
4e6187036061E=006
=4e1070026818E-07
Ce
=367143/79283E-04
=163900715933E-~03
1,9184789286E<03
261042629193E-03
Te44966TT476E~05
163521286048E-05
602939785324E-06
5.20666640120E-07
U.

81

=2,7367212023E-02
=8,3513938436E=03
=9,6547512036E-03
4e424TT5T4T6E~03
~lol674688895E-03
3.6444483919E-04
448343610172E-05
1.9861411611E~05
«201241196841E=06
=4,1966308455E-07
0.
4,0458826703E-03
~17078360829E-03
20768988480E~03
~102891550994E~03
404449053060E-05
=3.5776328896E-06
=3,3779601589E~06
=1,0343766027E-07
0.

307529565435E=-02
-4,0927236483E-02

1e7315602146E~-02
~868390101492E~03
=1,4621989802E-03
~1,2058%13157E=03

26¢5836294575E-04
-265743842106E-05

367575488805E-06
~308455244264E-07

Ue

Ue

Qe

Oe

Ce

Qe

Oe

Oe

Qe

Qe

206275173647E-~02
«~3,2848293896E-02
1e3576593524E-02
=701810433638E-03
~1+6066062000E~03
~3.9728067042E~04
~3.9851148483E~05
502066902218E-06
=3,0234784726E-06
3:4217097440E~07
O.
4.9745298291E-03
=204164133936E~03
~1o1262375754E-03
=1,0290858787E-03
6,7788390689E~05
=3,0342052371E=05
~1,2111368502E-06
=7.9901324868E=08
0.

~3,3683382678E-02
~443363185762E~02
=1,7130521476E=-02
5,4407226468E-03
=1,4069528941E£-03
3,7087057081E-04
=563179642346E-05
2,0579752738E~-U5
-1,8937591138E~06
O.
0-
7.8861187614E~03
-7.,4997509818E~03
1.5828334689E-03
«6o7741157618E-04
=2e5763547504£-04
9,6849809880E~06
~543533841063E-07
0.
0.

=1,0650436909E-02
1,4186732820E-02
=1,3283842136E-02
10795364004E-02
~1e5122367759E-03
504766294978E~04
209041836068E~04
205922058318E-05
~502571546842E~06
3.4097445126E~07

~9,5770226823k~03
205409998455E-02
-5.8212726054E-03
609407097899E~03
5.8578248009E-04
~1,6351270463E~04
1.,2001973686E-05
~1,2332852022E-05
3,5026133089E-U6
=3,3352334142E~07

O.

-2.8657560990E~-03
8,0724039259E~03

-Bo3571431365E~05
1.3538771452E-04
3,2991713553E=U4
569995354699E~06

~1o1433814474kL-06
7.0892574688E=08
O




N=

9 K=

SOLUTION

N=

Yol 1194655V6L-03
=302¢DT24734061E=02
1e8139928241k-02
=3,1321852293L-03
6,UI6TL24217E-05
9315401754805
=1lo,Ub01885908E-04
2oU2B83299049k~V4
-2e3U21372313L-0%
562206524440 -07
-8e /7519823 18L~U8
£oUUZ23403765E-02
=3e9200514023L~03
~5e8130043950E-03
la2292149934E-03
LeD467560023E-04
0o21iBUBLULL2E~UD
=309941998725E-Ub
=41461257950L=06
3,9069099720kE~08

9 K=

SOLUTION

N=

S0

l,U9869B4461E-0UZ
=Le978B3625016k=U2
Belb39b38453E-03
=Le9UEBIULTHE-U3
He9n66715601E=03
~2o9297260654E-04
~Leb18B7202140k=-04
=le3594531796k=Ub
3e4192153361E-05
loBBL2424505L=06
le/f113643635E~08
Lo 1423382343k-02
~b6,4380240430t-03
~301239616390k-03
YeLULLIDEI94DE-DY
~Le4U51UB6916E=~V4
le2975514880E-04
BebD521543/0k=06
442889789 /3/t=-06
=De6460596059L =08

9 k=

LUT1ON
Ye2986926124E-03
=3,0b45380013E~04
~lef855631637/£~0U3
=3,/1922271941E-04
be9b65143311L-U3
~166069142093E-03
Lol T2120368E-0>
=1e2305941480b=-U4
=1eUB394B2891E~05
=3, /818/29220L=-06
b4 2T4346335L-U8
Lo6193629946L=-02
=9,6932537/116£-03
1e2394137353L=-03
= le6BBBI4HD IVE=-V4
“le369228296T7E=-04
=46 354841 T809E=-05
2e6364182b98E=U5
=do35046 1241006
T01383893422E-08

=lol664657190E=02
403267054495k=02
~1e1334481T766E=02
8e6127163783E~-0U3
=L e4958510429E-04
£62608058666E=-04
201359540533E~04
~1o1491544441E-05
1.2812476926E-05
=1e2943724490E-U6
6¢3372458029E-U8
=1:25871742656E-02
Je90BBL228031E-0U3
Be3131521047k<U6
~3,88799931 72804
~1e5898611699E-04
~1.91038Y8349E-05
202235985405E-05
Lo 7037711216E-U6
~¢e8215236173E=-08

J= 3

=1.¢530736268E-02
4sU287291913k=02
=6e3795827435E-03
3039238b4145E-03
6,8292055632E-U4%
De2359277719E=04
Lo3248793103E~04
beU433144526E-05
~1e/913950894E~05
=[e4095680056E-08
~5e6121340314L-0U8
~1e8789558352b~-U2
1:3090561579t-02
1,U981358/50E=03
-4 o4906104096E-U4
Lo6T82686682E-U4
3eY971314030E-06
=966318195721E~06
~-1lab7b5148650k=-V6
4oUTT454046TE-UB

~Lel756920939E-02
3099856T74297E-02
LoUT139/6157E=~0U3
504012682559k =-U4
=1leb111733235E=03
4.9581167071E=U4
6,59539/726TE-Ub
-1e4618502309k~05
4088590320008 -06
1,£203995437k=U6
4e641T450728E=-0U8
~1oB2649837641E~02
1e1279203470E-02
=14 TUBLEBBB36E-U3
=362313002476E-05
1o154621663BE~04
=3,65929434TH6E=U5
~163401102996E<U5
1,0661632212E-U7
=-561551801685E=08

~103855201021E-02
=403609535236E=03
=26 1496397229£-03
-1e2945680311E-03
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2.6067069523E-04
3,0605523891E-05
349379235336E-06
~663582¢16995E=07
Uo

1.5904304796k=02
243761851898E-02
—205434292029E-03
4,4600964415E-03
6,8780565838E-0U4
~4o1486109707E~U5
-261775512929E-04
~365367779092E-U6
=6,8113498917£=07
209571608376E-07
Oe
-3,0098588875E-03
1,0286787941E-02
1.5831019861E-03
5027344 74482E-04
3,3851682743E-04
4.06L2c4441Tk-V6
=362731968702E-07
4094420544630 -07
00




N=

9 K=

SOLUTIUN

M=

FobBBIYY9L 73E-U3
3ea56l2481340-U2
~le7103353650L~02
- 144990090038L-03
—beB366794/(93L-04
266992109351k ~04
~346b685242513-04
~8e6137204950L~Ub
~Lel387013343E=-06
Gal297311420k~V0b
-1eH450600L0UIE-0T
~2el6985040ZL-0Z
~leUBbG466BLE4E-ULZ
3e4b69444 70lE~U3
34UBl4713013k~04
Le4714949845E~-04
—4e92b511389b4E~-05
563316769040 =-Ud
~34d515470899E-06
Lebb 348081 1t~08

9 K=

SOLUTIUN

N=

FeUB36449638E-03
34490870597 1E-U2
—~6oY0DT301926E-03
~delbbl235369E-03
—3eY94 (9838 /E~03
~64359881b611E-04
=~be8loBLBlB6BE-UD
la0688202764L-UD
~3e92974049688L-U5
~6e3652979090L~0 /1
lea84954440798-07
~Le626B94BUILE-0UL
-1e31640018b20L=02
1o6365503/88L~03
44509332993 1E-04
~4e3456289459E~04
~le3291Ll1l434/t~-04
~lel942204bl4b~Ud
4eb6l60U95761E-0b
~1leUL1T7357b44E~01

9 K=

SOLUTIUN

JealBbYZ231ll6t-0U3
3.6U83196521k=02
2aD246298649E-03
~1e256893070/E~U3
~3,0880936775k-03
=3469Llb1l61l012E~-U4
=leblab69Ubabat~U4
La4d50717541E-04
l,6838375986L~-UD
=3e49879141U2E-V0
~1e3780990L0E-UT
~2o 104533 7835E~02
-1leUbB9616284L~02
LoUbbB /U3 /alb=-U4
2,0181350/31/t-U4
-8l 159443848L~-UD
Bo (213048532L-0D
=3.6485808471E-Ub
-1:6512b710U6L=U6
lo6654536855t =07

J= 11

{o1544299904L-03
4eb247681515E~03
— 142399220287 -03
~LelTH510UL993TE~03
LeU0B7106644E~03
~2e93581411/12E-U5
~94U373613505k~Ub
ZebB5UB4430bTE~US
=£oUb653037046E=U6
Le 71598286 183k~V6
=2+2462042123E~U8
~8el833367VU36E-03
-345963930084E£-03
=Zo4506bbyLB8E~U3
-6,505681021ik-Us
—141226623282E-05
~LlebB862386352E-0
Z4UB632/71188kE-US
~lel9llil35c4E-006
—441150657815b~U8

J= le

640519903 /5E~U3
3419390D9648E-0U3
~941780826912L=-04
=149062958989L-0U5
1s1023Y37437E-03
3402114914U8L-U4
“4e6224069612E~05
—ZeB598784532L~U5
~3e9844470839E=U0
~Bab8195233560E~UT
Le4b18169639L-U8
~1e325630344]1E-02
~2e1169125493k~03
=5 ebT49219726E~0U4
—346710534030E~04
341081625673E-U6
344041987 /07E~Ub
~1le3248654292E-Ub
[ea505849T743L-UT
Le5695625602E-Ub

Jz 13

Belbl2698750E~U3
3.U3l60U85146E~U3
~£el7178U3BUBE=U3
6,5155850505k~V4
l,8282448141k-U3
QoU6845853 77~V
141409969957E~UD
=2e00B8L5U3752E-U5
=-De47891l98458E-06
—-2e8U4I526107E~-UT
3,8173713731t~-09
—8e2661015682E-0U3
=362511950059E-03
b, I 700611605E-U4
4o (20610871704
De2057439592L-06
4,993161l6631E=U6
=1s04B87517214E-06
2.88B8U602291E-07
bo4596712935L=09

~1eB812bb26546L-02
~4e2132913221L-02
5e8504936229E-03
4a4590693246E-~03
Be5081624928k-04
2¢2928207168E-03
1+4352635166E~04
3e1769583387E-05
~340961065106E-06
448388850752E-07
8e3500419627E-09
Be8368541790E-03
443933705982E-03
~2e4561585342E-03
~1eC74927T6168E£~03
~1e3995899299E-05
241887657981E-05
344374690739E-07
-Ze9617967256E~07
lebT769144835E-08

=24070U8H853901E-02
-4eU613930932E-02
349828770912t -03
146538816552E-03
1e3792729310E~03
1e49077032363E-03
1¢5970678714E-04
~442580674576E-05
3e5390217774L-06
-30260U517971L1E~01
~1el283188908E~08
1ell63391781E-02
649162136634E-03
~1le6b269461309k-03
le 7645585526E=03
1le4416310721E=-05
le£364893387L~05
403278B82TBT2E-07
Belb44bo6430E-08
~1e4949302093E-08

-149261906114E~02
~441367201767E=-02
~Beb507217562E-04
~Le7b15181558E<03
3.U6£40452138E-03
-beD482196431k-04
~1o4619993913E-04
~B804437235972E-06
~9.0387952613L-07
5eb151956536£-08
1o38438960658£-08
lal4443647341E-02
7.6040609049k-03
1,24860172£9E~03
2604285071978 7£=03
2,3204180430E-04
1.6346211554L-05
204602279112E=06
1e9638273465E-07
1e2620378798E-08

90

=2.1678412293E-02
~1e3848334245E-02
Te4362117145E-03
2¢7681417319E-~03
le7631187224E~04
6e1193079726E~04
362096043697E-05
1.1840159131E£-05
-1s0L219414207E~06
~241905014958E-09
569479635758E~09
1eU406458951E~02
4eUl62066919E~03
~3e4228890641E~04
-1ls8328134218E~04
~649435967069E~06
~649928118734E~06
~1e7336793767E~Ub
1,0911299586E~07
141945121129E~u8

~2¢4510304393E-02
~B8+8050879995E~03
Sebb644889546E-U3
204313960711E~03
~4ec273774993E~04
8464456536804
6e9T7T5825589E~05
~1e6287431267E~05
6e3567672152E~06
~2e8588142230E~07
-Be415984406L-09
F49288465583E~03
4e4404412484E-03
4e2494977859E-04
24¢1340102140E~u4
1e4616044030E-05
141097743957E~05
~2e6211668693E-06
~4e2452121909E-07
-1e0L648797303E~08

~1e9951822178E-02
~1e4T725581767E~U2
=448365732943E-03
-~8e1973659305E-07
~1e0920996145E-04
~54851367744lE-04
9¢2508441720E-06
-3.8435897268L-06
=541997487248E-06
4ea0469636818E-07
Fe613863152E-09
Lab778727189E-02
4,7723488248E~03
24499T7468908E=-04
1,1117009801E£~03
5¢b572813682E-05
Tell83987889E-06
666695497295E-06
4,0143066983E-07
B8e9B89B41456TE~V9

1.5750478513E-02
244505¢81612E~-02
~2.3679666466L-03
~2655196497206L-03
~50614817929L-04
~2e766310448BE-U4
~342237877964E~04
~T46798361082-06
=bs1l783467944L~-0T
~3.7816740673L~07
Ue
~341269032025E~03
140129919260E-02
1.4956U67051E~U3
~249913374689E~05
~2+4976331823E~04
-948669894923L-~06
~145995092489L~V6
-205232139042E~017
U,

142803711501L-0¢
341243u29782E-U2
8e3940976252E~05
-948755854145£-03
~1e7297128857E~03
~Boe4876522682k-U5
19333545680t =0U4
~5e7233%49652E~Ub
1,2012u87138L~0o
342536445417E-07
OO
~241439440798L-03
661659165512E-03
54796209927 1L~-04
-140123026473E-04
~3,23205891715%L~04
~1e5160631012kE~UY
1,1915350764E-06
~2+12%2349637k~-VUb
O.

1443861606421L-02
2e4235084183L-02
646T5TU9Bb646E-LSG
~1.0914886315L=-02
~140509162508L-03
701803181385k ~-Ub
35665924921t -U4
260754150160£-05
203156607394L-07
~1le4539¢52461L-07
O,
-2e82648329680L~U3
«1e75984795049L-U3
2o7425118079L~04
=1,7584042673L~04%
151406719170 -04
1o6412415419E~0b
66779264770 ~07
2e49129216950-0U7
e




N= 9 K=

SOLUTION

N=

9e9602477241E-03
3.48lT74bT458E=-02
1e241126419/70E-02
506U93064221E-03
~2e3589260£50E~03
4o4988802196E-05
4e4920492292E~04
=5,0103397649E-05
3.8694597805E-05
4o66B0L46141lE~-06
DeY642789048L~08
~2e5194414812E-02
~lel4l2674002E-02
~3e5931565297L=-03
=3e91336463/9k-04
~1o66440200/5t~04%
Bo2998U1Z868E-UY
2o4197515616E-05
~2a91667101446L-06
=-169137960502E-07

9 K=

SULUTION

N=

SuU

Yo L459568410L-03
3632381712602 /1E-02
le968305230601E-02
1oUU37934910UE~02
~1lebalbUTT7161L-04
2el4b53534494E-04
Lde4b128878B98L=-U4
-Be (872082854E~0U5
-b,Uu02811764L£-Ub
=L4o3398528548L-06
Lo4bBO6TUL f6E-UB
=1o8013909704L-02
~He U42527207E-03
=~3e5205577601L-03
~5eBb6TLU43414L-04
341146825702k ~04
~203274452663L-U5
3,0638709220k-05
5 (00099DHL3E-06
1o6619216245E=-07

9 K=

LUTION
Fe4483658091k-03
3041990b5739E-02
2o (954229384L~02
lolu78460521E~02
403014624160t-03
2ol658813522E-04

~2e3776843895E-V4

=665050994540L=0>

805337389338L~06
=1e22731851b4k~-V6
=8e850417056(E=-08
=LeU3649317£9E-U2
=365083324034L-03
=28650803912E=-U3

-l o9510772250L~-04
2e3202156320E~-04

~1.U298Y98850E=04

-4o 1899817230kE~05

=4e46961745245E~06

=9e6234796799E~0U8

b

Jz 14

6.6526959U33E~-03
3.2438962241E~03
6o /63745T691E=-03
YolB85665113TE~V4
18155210255k -03
541842008145E-04
6o3870560469E~06
302067TT1I9162E-05
1e9216173400E-05
1,U534543212E-06
~2o8419302181E~UB
~1,1153018363E~02
~341566338305E~03
Yo9386579261E~U4
e (689163930k~U4
~8e52686997T84E-05
=36 1456399012E~Ub
£oeDBLl2299536E-06
~1e4031373999E~V6
-1e9924835569E~U8

J= 15

1e1720017222E-03
5eU8B004957T0E-03
(094207341710E-03
304973456210£~03
~5,9788851078E~U4
1a3102517743L=04
be8140530722E-05
~4o4652458278L~-06
~1e1240746084E~-05
~1,1799442072E-U6
5630327719632E-08
=1e8235508237E-03
=2 o9530474945E-03
£a43883103209E~03
440636251460E-04
Do lZ2bT116269E~U5
~2e 119411836007
{e5294908095E-06
1.8813113116E-06
Loll42138441E~-UB

Jz 16

4,U943008893E~U3
2e9728881189E~03
1,0863174351E-02
4,0239784484E~-03
~1,0847503003E-03
=443227347637TE-04
~La4161438164E-04
=1e0653565092E~06
8,9243935796E-08
YelHTTTI3804E-0T
=1e1109215095E~U8
~3.3269276058E-03
=163077119526E~03
(8242616407004
30755282063 1E~04
4o9970b15831k=U5
3.6942763386E-05
~-1oU910463788E=05
=1e3277942009E~06
~1.4105318924E-08

=1s71561721780E-02
-401266203240E-02
=5e4577343570E-03
~4¢3004652172E~03
1e3798989966E<03
~2e5802548934E-03
=161006/68179E=04
303388504636E-06
~-1e9650794224E~07
200115442877E~07
~1Leb927165946£=08
809235492068E-03
7ToU811112908E~03
1:5249615683L=03
369494904279E~04
leb298581332E~05
~562613997771E-05
~307462091987E-06
-402698307808E-07
-~Y9o8616836393E-09

-260142931652E-02
44329338103 7£-02
~8e8201588864E~03
~4473132599591-03
—546203024453E-04
-1.2539082211E-03
~3,2808155347E=05
444378550726E=05
~249644998506E~06
~346450294986E=07
1o 1468055292E~08
BeU902612403E~03
5e3185551460E-03
205340494906E-03
~1.9959793035E~03
—161607609576E~04
44,4029949734L-06
1e9447603974E-06
448626562561E=07
6o 1671606724E~09

~1e9374806654E~02
~309823608160E~02
~6eb284675797E-03
~567219134987E~03
=5 e U09H298959E=04
bo8856830623E-04
364539567073E=05
=407]698B68588E-05
1,0365414335E-05
403359396524E-07
~1e8414090967L-08
363221819188E-03
302246408581k-03
1e4006171772£-03
=201962355351t=03
~1le6549376539L-04
4e4191242397E-05
~4o3348136948L-08
=3621674384TTE~0T
=354421901650E-09

91

=262196405759E~02
=165056999805E~02
=443036297936E-03
=1,4654219694E-03

5.,0338739645E~04
~5e5833270261E-04
~765251551857£=05

1,1833021375E-05
~260504410447E-08
~3,0532707632E~-07
=161345356506E=08

1,0542028327E-02

3,3076367575E~03
~3,3901226762E-04
~4,6882918034E-05
~2,24212700888E-05
=1e8447452305E~05
—402481937973E-06
~13967538782E-07
~1eU24T7473419E-09

-202156297849E~02
~1.0160258527E-02
~943711967282E-03
~2.9834514523(-~03
~1,2616513544E-04
~4,8017673315E-04
~6,6790002378E-05
-3,7637291313E-08

1.9705516176E-06
=163613985499E-~07

102442974189E-08

8e2661711542E-03

2.1642633494E~03

1.3990934339E-04
~5,3457119129E-0U4
~4,0185857278E-05
~4,6590832108E-07
~2.1979363539E~06
~1.0891460614E~07

4.8204338817E-09

=246357458110E-02
-9,0516897713E-03
-141760189098E-02
-5,166481T7772E-03
T06643675730E-05
2,6557553782E~04
~1.7943276499E~05
~861710931076E~06
1.,0408138443E-06
661383507994E-07
=16¢3116861309E-08
5.7206224575E-03
1.5013937439E-03
=440T46282059E=04
=T7¢9370323624E-04
~445720862561E~05
16547623736E~05
4,4787130141E-06
1.5079920848E~-07
=204519663271E-09

1,6303389608E-02
2,4398643867E-02
4,7582843473E~04
~6,1587750985E~03
~9.7946806302E-04
104404405299E-04
~64,6955641890E-05
~243439511034E-06
~1.7576474789E-06
~141455618636E-07
0.
~3,6180349552E~03
-9.3387021897E=03
~143649978673E-03
~143304073652E~04
3,5545520979E-04
4,2346399170E-06
~1,1479269718E-06
~3,6917231938E-07
0.

1o4359823765E~02
206T748355754E-02
265281697871E~03
5.8428119715£~04
1.3190377383E~04
3,1784225618E-04
~4o2271843745E~04
~1.3169557668E~05
603295971655E-07
3,8209086727E-07

O,
~2,00215>73619E~03
~1,0560570308E~02
~1.6566706819E-03

2,0085402431E~04
-T7s7154448907E~0U5
~367143819162E~06
~1,0610568852E-07

3,5267875995L~-07

O

1.3735712657L-02
302157239482E~02
5.7149138366E~03
805882381083E~03
1.7849405261E~03
-5¢5281961203E~04
4,9118804817E-05
~1e3617316470E-05
206291421380E~06
~-5,8112125098E~07
Oe
=1.5423262437£-03
~7.8905864610E=03
~161553813227E-03
264091549063E-04
~3,6787559140k-04
«801289969204E=-06
865586108255E=~07
-2e1273088187L~-07
Oe




Nz 9 K=

SULUTION

N=

Be {9350608l6L~03
=LleBLl290B6500E-02
269877029693k~02
=0e4208536810UL~0U3
1.7536912502k~03
~6ebHT71392100E~-04
loeBBIGBYSELIIL-V4
~2s1843968293k~04
{«361547T1494E~U
“4eB8389185/774t~00b
343L68961231E=-08
Ue

Ue

U

Use

Us

Ue

Oe

Ue

Ue

9 K=

SOLUTION

N=

SO

Be4l681l43346L-03
~142233435964E-02
2e2013740551E=02
=5455991993/73E=-03
~2e98824189483E~-03
4ol [ 1924T234L~V4
646713852538L~Ub
Lel373940U51L-0U4
=24 1563551607L~05
~1o8324976434L~-0U0
-44911689720U6L~08
(eB165104103E-03
~debl49iyiBivyk—-0s
“1leUb6/7979493L-03
644547195414 -U4
eU43G932098L=-U>
—Zlaft28U11383L=UY
G445262158291E-0%
347439194424 =Ub
~He8582873041L-0U8

9 K=

LUTIUN
Be9USTI1lb44bE-U3
~1e1730806212=-02
ZoUu81804098E-02
-2 1639059160t -03
Le638938Y (54L~04
-2e2943783049E~U4
~3,UBl4285008E~Ub
-le4348652396L-05
~3.8268708555E~-05
-3e82455346U1L-U6
Bal652991135E-0U8
leb245884727L-02
~3,6198442126k~03
~9.2995843388k-04
~8el463742080R=U4
1e8496719301k~04
~1e9739538367L-05
~5¢3420628UU4E~Ub
-3,1040208301k~0¢
130917356/(8L-07

-8621373289348E=-03
=3.15904934118-02
~3699217643951E~03
D6 7533213264E-03
—£49343248390E-03
1,0303835564E-03
-do2B9B15T7TH66E-04
~4o0421020L04E~U5
—4,8865610311k~06
Le4307226987L=-06
-144103915315L-~07
Ue

Ue

Ue

Ue

Ue

Ue

Use

Ue

Ue

J=o01

1e9112560825E-03
~3.U968316117£-02
~305505121912k-U3
~Be 10355317 71E-U3
—244995T741618E-03
441506696322E-U4

30296580791 7k-U4
~3.U610583339L=05
—143226U99851E-06
~24L06T834371E=06

141477080260k-07
—1.5063701762E=U4
—2e9410597242E-03
~24349636826TE-43

Lo (B6B21863BE-U4

Lo 1076501526k=U4
~345124355018E=05
-1,1726839832E~U6
~6,649111674TE-0T
—2al169942411E-U8

J= 2

~2e8238651286E-03
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~363250609012E-04
~Te8601296658E-05
6.6948508012E-~06
~2e2155675729E-07
206989871771E~-07
1.7230084432E-09
909468569928E-03
~865153174409E-03
3.5296960341E-04
1,1411930455E~04
3.4592645979E-04
~1.3103493728E=-05
~501544604242E-07
3,5789723062E~-07
-246372607513E-09

205554674973E-02
-1,8014487187E~02
~6,9847641597E~03
=946796362184E-04
1.1684773886E-04
~3,6892301712E~04
=347752351437E~04
562150673129E-06 -
8.5078927931E-07
~446999194319E~07
-1,2654300010E-09
7.1584211408E-03
=1,0748779237£-02
1,0206434938E~03
=3.5939181572E~04
665771259702E-05
~4.9191962705E-06
~148331662935E~06
-3.5055185221E-07
2,8848898209E~09

2.5885729059E-02
-1e8748111114E~02
-9,6215516511E~03
6.2466513496E£~03
~4¢9175261667E-04
841115753830E~05
=1.8400539579E~04
201996280771E-06
6,2388440887E~07
4+3783837039E~07
7.7333392709E~10
308606346471E~03
~869252491938E-03
8.1304185307E-04
-1.4488392633E~04
~364307527560E~04
4e5689498235E=06
=4,7146027101E~07
2.2569762860E~07
-3.0538266164E-09




N=

50

N=

9 K=

LUTION
BoBUK65220/5E=03
=10.3480818627E~02
«2e5217975634E~02
5,0081392459E~03
=1e3164030528E~03
~8e91217561177E~04
=5,6680617049E~U5
=244257531117E=05
~3s10U78689643E~05
262316300151E~06
4o 5375781 171k~08
Be2311981916E~03
~1e2924273581k-03
~203014360818E-03
2e5122581315E=04
1eU2699160U39k-04
1e90U52475258L-04
644 142603331E-0%
~4,0254134794L=-06
4, 1401632394L-08

9 K=

SUOLUT 10N

N=

50

Bo8BU66DL2075E=03
~le34BUBLYBOZTE-VUZ
-2¢5217975634E-02

5., 008139245903
-1e3764030528E-03
~Be9121 1561 76E-04
~bebb8BUb1 IU4BE=UDS
=2e42457531117E-U5
~30LUTBEEIO643E~05

264316300151k~06

46 (93757181 71E~08
~Be2311981916k~03

1o4¢924273b81L~03

2603014360818L=-03
-2e51225817315k-04
~1laU269916039k-Us
~1eYUbZ24175258L-04
~be4l42603331E-05
4oU254134796E-06
~3o 74016323941 -08

S K=

LUTION
Be4366062151k~03
~lo3631158620k-02
-203217600838k=-02
Le6368844037E-03
3699927364914k ~04
=36 /109173838L~04
=9e60Ub6560384L=-05
71e2053335535E~06
3.4802859249E-U)
“4o0U585£69918k=06
~1e1761802546E-07
=leU16942094TE-02
e 1468102323k-03
=2e2U19050076L=-03
-41088558299k-04
=1,4U69010742L=U4
be fU389938U3L~U5
~1e3441976843£-U5
1eU1501/98579E=06
662547470139E~08

=1o6373766991E~03
=301461297563E~02
2e8943276290E~03
Be7556645262E-03
=3028157667973E~03
4¢2598950796E~04
=1e7437052958E~04

T =3,U83584284TE-U5

Be9607280303E~07
~3,6779884914E-07
1,2702084273E-08
«-9oU105339113E-04
13691819504E-03
He9179497626E-U4
=4o9907674598E-04
=2o7098335216E-04
1o8368389274E-0U5
=3e1467665179E-0V6
«lo34T41874T3E-06
=1e3423418582E~07

J= 10

~1s6373766991E-03
=3¢1461297563E-02
208943276290E-03
BeT7596649262E~03
«30d157667973E~03
492998950796k-04
=1o7437052958k-~-04
=3,U83584284TE-UD
8960728B0302E~07
=3,6779884915E~07
1o2702084273E~08
900105339113k-04
~ls3691819504E<03
=8o9179497626E~04
4499076 74598k~04
24 7098335216E~04
~1lo8368389274k~U5
301467665179E-~06
243474187473E=06
1034234185826-07

J= 11

~2o48B13488LTE~V3
-3,2204450904E-02
3,8399505087E=03
1,9059243579E-03
~12528558473E-03
262199373906k=04
~Ho1010570628E~-U6
1.2787628682E~06
=6,4189008321E~-07
Be3592697500E-07
=205800264375E-08
2o0UBT76882849E~03
3,6806563790E-03
«2¢6T765794879E-03
6, 7030791223E=04
=2o82016816U5E=U4
=6,9305899377E-05
6,6125852664E«06
=161359625640E-06
~8e5354404271E-0U8

~2.0729896227E-02
203253453004E-02
165036345163E~02
~409124609410E=03
164177145350E~06
~202524695356E~03
1,0840621874E~D%
1.6261491936E~05

© 4e3340123043E~06

~440826536831E~07
1.,0882977663E~08
4635164978114E£-03
Be9925269048E-04
~206274101938E~03
4e1535700050E~04
-6e9070724517E~06
T02391056498E-05
1e0BTT7B7978B3E-05
204292776926E-07
=205691248052E-08

=26U729896227E-02
203253453004E-02
1e5036345163E=-02
~469124609410E-03
1e4177145350E~04
=202524695356E~03
1oU840621874E~04
166281491936E~05
403340123043E-06
-4+0826536831E~-07
100882977663E~08
~463514978114E~03
~8e99252690488-04
2e6274101938E~03
~4¢1535700051E~04
649070724518E~06
=702391056498E-05
-1eUBT7879783E~05
=204292776926E-07
205691248052E-08

=202257275491E-02
204608532181E-02
1.2270825297E~-02
~4e2277695998E-03
6e5406048695E=04
=163350689935E~04
~164067816891E-05
=1.0097580263E~05
=5o807717106329E~06
Te4187939222E=07
=360256256617E~-08
9e2776204815E=03
=102040886480E-03
301943579438E-05
«20916748334TE=03
4e5036094620E-05
5.1053286533E-05
1,0236164348E=05
-1e5554756852E-07
=1le6714263176E-08

95

802994580333E-03
201280141599E~02

«504627189636E~03

-4,4499528312E~03
102133057498E-03
3,2398161144E«04
5.,1880566312E~05
1,8634433023E~05

“202269569554E~06
803290572110E~08

-1.5805095364E~09
24216239756TE-04
1,1859538113E~03

-407903699068E-04

«169931764556E-05

=144377629589E~04

=8e7195144400E-06
~6,9834792318E-08

«704032128594E-07
1,8553626891E-08

862994580333E-03
201280141599E-02
-504627189636E-03
=404499528312E~03
12133057498E-03
3,2398161144E-04
50.1880566312E-05
1.8634433023E-05
=202269569554E~06
8e¢3290572108E~08
=1:5805095363E-09
-202162397567TE-04
-1.1859538113E-03
407903699068E-04
1.9931764557E-05
104377629589E-04
807195144401E~06
609834792314E-08
T04032128594E~07
=1,8553626891E~08

Te1864626733E-03
2¢3211800883E-02
~3,2622882800E~03
~365356400453E=03
1.1289370849E~03
=1,2820455551E-04
562542148819E=06
=161869416552E-05
208067605787E-06
=1.,1763067351E-07
401962141976E-09
=2,0900215658E-03
=30,6692674690E-03
1.3149099389E-03
365427713974E=04
805336480220E~05
8,0663840459E-06
«9.7T742510941E-07
=2.7712186274E=07
1,6064380553E-08

207570742063E~02
-2.1901057791E-02
=1,0015552341E~02
909435956225E~03
«865494278097E~04
3,6376644420E~04
3,3107680499E~04
«546146765047E=06
=T762971L73263E~07
«1o7737822977E~07
«266014331957€E~10
745263086256E~03
=306263364211E~03
-9e3653113317E~04
«8.8785071208E~04
~266917631433E-04
2,7044739438E-05
499470752833E-06
~1e1308490448E-07
3.1394629826E~09

207570742063E-02
=261901057791E-02
~1,0015552341E-02
9¢9435956225E-03
=845494278097E~04
3,6376644420E-04
3,3107680499E-04
~506146765047E-06
~762971173262E-07
=1,7737822977E-07
-266014331956E~10
=7.5263086256E~03
3,6263364211E-03
903653113317E-04
8.8785071208E~04
206917631433E~04
=2,7044739438E~05
=409470752833E-06
1.1308490448E-07
=3,1394629826E-09

205885729059E~02
=1.8748111114E-02
~9,6215516510E~03
602466513496E~-03
«46917526166TE-04
8.1115753830E~05
=1,8400539579E=-04
261996280771E=06
6,2388440887E~07
463783837040E-07
T+7333392708E~10
~3,8606346471E~03
869252491938k-03
=8,1304185307E~04
1.4488392633E~04
3,4307527560E-04
~445689498235E-06
4o71460U27101E-07
=2,2569762860E-07
3,0538266164E-09




N=

9 K=

SULUT Lun

N=

BoD4l /b4 lb4lab-U3
=lesubrlBoyat-U2
=1l 1427300420L-02

4o2996062084E-03
~leB414672220E-04

Lo 1/00346891b~U4

LeD9db6656156L=U4

Co8804433245E-05

26 10443051 74E-U5

Le2389882142E-06

Le10T712181E-0UT
~Le9106£292460L~02

4e8121536952E~03
~leda01458504L~03
=Ye4652192408L~04
~1lel437083265L-04
~3e£128439759L~0Ub

32618690 759E-05
=2,6083964086L-06
~Yeb8/3082VL2E-UY

9 k=

SULUTION

N=

16]

8,4002499911b-03
~lo268T74687T88E=-02
~“9e839196043E-03
loe4304199300E-03
1a2204276392E=03
bs4d0bB69119E=~U4
Lo lull{0U5325E~U5
Le6429291185E=U
=-306145203291k=05
204391115929k -06
~le4H47413559E=-08
~de36b20UY2BbIE~UZ
bebHT14b64b59L=03
~94U221651014t«04
=~be8lH48610U3L~V4
Lel944362022p~U4
be I2434259503k=UY
Lel4l2B154395E=05
4ol f3lolialaeb-00b
Yty hlylouie=-0y4

9 N

LJTION
Fe4907c6 1 /UDE=V3
-le3184569641L-0¢
~3429540U890U8E~03
Le292b557255L~03
LodUB33//(51E-03
L,UU29020061LE~03
Bed3l36081531ik~-Ub
44132534975 1E~-Ub
“deYUB39L448DE=-U
=leYY1l2/5Ub08E=V0b
~8oUY63234990L-09
=2eb (014626 (VE=U2
DeDLlTIVU6U2ULIE-US
44,0109 /837/96E-04
-4obb3lBloL 4t =V
BeY/33U6/611E=UD
Le386388Yb06LE~Ub
“De32411491l3E~UD
=30 455B8Y09UL~UB
~hebbb4 l62149L-UB

J= 12

=£e39L162654TE-V3
=302911082677E-02
2o9960721235E-U3
b,U7033821617E-03
1,4150772930E=~04
6,U172713/714E=-05
Le7331257105E~04
966322405727E~Ub
~Ho6441139598E-U7
«le1923436163E-07
Lel200842668E-~08
1e5979680556E-03
649303639248E-03
=2,8689505140E=03
563031071 1742E-V4
=160290995956L~U4
Le81732462418E=-U5
=161492911409E=U5
867220440507
1.351088B8397E~0Y

J= 13

~1o1477898991E=03
=3,1174756TU3E~-U2
«6o8856554/68E~05
302451465006k=03
1o6548686275E-03
=1e4294643712E=04
2oU115669832E=04
=1.6983744593E~U5
=-1eU479722717E=06
Le 71003252664E-U7
205093682482E-08
5e1210096197E-03
(s6682988542E=03
~ie/587466839E~03
3e7622422119E~-04
{63484Ub8349E=~U5
[109762754308E=U5
5,UZ 75920 18TE=-06
55936V 75861E=-08
4,4928282213E-08

J= 14

=242009403245E-03
=342010732303E-02
1,0779248858E~03
=5 8600849327E~04
4o2362839341E-03
—5,4178409936E=04
=Yoo l6688TB539E=05
Le2b11687986E=06
30 /6496T371T3E-VUb
342074870324k -07
=5,8192607901E-UB
3.4428821241E-03
(69557377 13E=U3
~le I8T8385493E~U3
-4 e5308488542E~05
beUL04EDI662E~VD
=36 1045366T45E~Ub
Ca1538194855E=06
—3e9181579842k~07
=6o4391886U15k=U8

~202041622210k=0¢
2o4133940028E=02
1eU142110613k-02
~30U593/796253k=03
=261293/02411E-04
109228387645€~03
=86 10277/07618E=05
«2047382075571E<05
~2¢5202086890E-06
=167015863647E-07
4e¢3021974384E~08
11010709019E=02
=169610343036£-03
Te7172788230E~04
=1e4032391367E~03
5eU9TT427719E~05
~1e1l016300169E=05
=5eU452532656E~06
303309928345E~07
1e0001595486E~09

=202149213293E-02
203291179898E=02
607999705252E-03
=1e3117247159E=03

=205205934958E-04

20¢5109930426E<03
=101615603825E-04
1e5738945447E~05
T1e1627153541E=06
=7102226047308E-07
~406539308843E~08
1o3425376869E~02
=3e5558172606E~03
lo1441964566E-03
804322051859E-04
4¢4873301339E-05
-402078359467E~06
~1lel2167819651E=06
14296304201 7E=07
1e7513327389E-08

=168249100674E-02
2e3617831959E=02
~8e6876693757E=04
3,6893646718E=04
«9e 1448702268E-04
369518272666E=04
2¢1107238027E=~05
1.1535592625E<05
=3,1915374919E-06
1.0224676832E=06
4.0366173870E-08
1.3058857586E=02
=4 o4490901091E=03
«loU473356476E~04
2624U2969683E-03
~8e716208497TE=05
=1s1297752522E=05
9,3803624864E-08
~Ha39966928T6E=0T

=304143880310£=08

96

Te4192213926E=03

2:3295852278E=02
=265391962866E-03
=3,0166552944E-03
~1:9598576476E~04
=70,4584439741E-05
=204525390707E-05
=2,0193527189E~05

146406724762E-06
=600278948843E-08
=503119074826E=09
-4¢0386513992E~03
=401282571253E~03

1:8676791780E-03
=2e6047446849E-05

2.9340045273E~05

5:6009160146E=06
=467002111054E-07
=2,0973458587E-07
=1le1631831712€E-08

902437736099E-03
201666972342E-02
=365793935972E~03
=268365299326E~03
=1e2132844050E=-03
=442566671692E~04
=601005317425€E-05
=305099517737E~06
~3,8198845419E-06
201779152590E£-07
403477990161E-09
=202534231434E-03
=4¢6311119142E-03
142545019924E-03
106598477201E~04
=4o0310611635g=05
=1eU342033729E-05
3,0868062020E~06
3,0903138626E~07
662177424935E-09

Te4625434287E-03

1¢9215372101€E-02

569300626761E<04
=162506245506E-03
=T708192970391E-~04
=5,0798966378E=07
=7+3430811393E~05

362557651710E-05

3,4488440955E~07
=}oU189760419E-07
«162472441006E~09
=5.0398242793E-03
«561533734846E~03
=505299413878E=U4
=3,2176211023E=04
~1e1025458628E=0¢
=203946881488E~05
~1.8638341523E-06
-4o8011405305E-08
=G 70769045 T74E=-10

205554674973k ~02
~le0labB7l86E~0UC
~6e984T7641597E-U3
~9.6796362185k~U4
lol684773886E=~04
~3,6892301712E~04
=3,7752351437L=04
502150673129E~U6
8.5078927931t~07
~4o6999194319t-07
~1e2654300010E£~09
~Te1584¢11408E~03
1,0748779237k-02
-1,0206434938E-03
365939181572E-04
=6¢5771259702E-05
469191962705E-06
1o8331662935k=~06
305055185221k-07
~2+8848898209E~09

20,6709201331E-02
-202152128488E-02
=3,7154051477E£-03
=707380999619E-03
B805444728058E~04
~343250609012E-~04
~Te8601296657E-05
66694850801 2E-06
=202155675729E-07
2069898T1TT1E-0T
167230084432E-09
~369468569928E~03
865153174409E~03
=345296960341E=04
=1el411930455E-04
«3,45926045979£~04
143103493728E-05
561544604242E-07
~3¢5789723062E-07
2,6372607513E~09

209273694638E=02
~262814825956E~02
-2,8803490132E-03
~9.5249689894E-03
703094710187E=U4
=3,1547392421E=04
4665050782176 ~04
«7:4460752707E=-U6
=201679257698E~06
4,0494106551E~-08
~201335877067E-09
=102059¢439127E~02
6+0420801947E~04
=2,8905581091E~04
=6,2278931033E-04
=2:2006700058k=04
=201318337496E-06
-265842079068L~-00b
le8328362491L~07
=2e3176940833L~U9




N= 9 K=

SULUTION

N=

50

N=

le8928982111E-03
-1o4825217855k=02
be8751201588E-03
4,6356996224L=05
6o /834566609L=04
4o8426685569k-04
4,0071302112E=05
-lo4H388BYL 18LE~0D
50294650398 7E~Ub
~Lebb6T7434314E~006
{eb651663360 (L-UY
-2.,42100%8851kE-02
4,6288690254E-03
3,U99B4%4141b-04
361522380142L-04
-1.4U99070982E=-06
=56eU0377157657E£=-0d
~1e2201386045L-06
~2.8907118394L-06
~304180002000L=U8

g K=

LUTIUN
Be6416996832L-03
~lo3bl64471119E-02
lo42Bg302421E=02
-3, 1597098158L-03
lo IUB6B41935L~04
1e1655415945E=06
=2e8800753972E-04
e 1911 799530L-05
Beb3B6IULL4LE~06
He93440T45L5E=00
=1eU099UT456 IE~0T
-2e1798781430k=02
5e3544669848E~U3

le51436010508~03 -

fe1518095389L-04
5eV0H90UL4VEHE=0D
=9,17120792 13E-V6
444440212105E=U5
Be6331831357k~07
1eU/17824791E=07

9 K=

SOLUTION

8e9057716445E=03
=16l 730806212k=-02
2.U881804098E-02
-541439059160L=-03
1,63893897b3L-04
~2e2943783049c-04
~3.U814l85008E=05
w2o4348652396L~Ub
=3,8268708b55E=~05
=3.,8245534601t-06
Bel652991136L=08
=1l,6245884721E~02
3ebloB4a2726L-U3
Ged99b843388E=U4
Bel463742UBUL-U4
~1e8496719301k-04
1,913953836/7b=05
563420628003k-06
3o104020830iE=-U6
=1e309L /356 (8E=-U7

J= 15

wlo I539004628E~03
~3,0668922879E-02
6.5923764488E-U4
-1, /948522518E-03
1,6902573227E=03
=5, 956B829492E-04
~5,6374651834E~05
~ 14399596885 TE=Ub
4o5140062024E=07
~3,U314869178E=07
6,0229855152E=08
2o l843172111E-03
Bo9435346729E=03
243043354865E-03
~4,4845286139E=U4
262273053065k -04
-6,1009522939E-06
-2 ,8459B0981TE-C6
L1,l647910264E-07
44,3955615272E=U8

Jz= 16

~lo9771873665E=-03
~363181798376E=02
~341838L6633BE-03
-4%63942919408E-03
1,2766129586E-03
~34095993865bE=04
=16 7024587256E=-U4
4o2400784365E-05
-9,3073586182E=-06
~342288391721E~07
=1e9463b61105E=08
4,U081946667E-0U3
lo 1 1T43286183E-03
2e7133310074E-03
=441592249995E=04
~164907958737E~05
~4o (349596049E-05
=4,3022458702E=U7
4,7197191119E~07
«9e4863829135E~09

J= 17

~248238651286E-03
~343008462553k-02
206793321 44E~U3
=/o6217070752E=03
~946417134615E~04
~4o8396484185E~05
~9.8875571140E~05
6e26835<71929E=05
1,0515082069k~U5
Le27T7TTT9TU2TE=-VE
=5,0021257220E-08
2.432981714518E-03
Hebb41T783126E-03
246953815247E-03
“3e9434221182E~04
-1leB156549412E=04
3,2969871526E-U5
249333844123E-07
~B652527527172E-07
-244139892544E-08

=2e4125170503k-02
2¢3457414500E=-02
~207457845095E-03
CoUT4B7187BLE=03
~162729328494E-03
-1sb811615072E<03
101133493637E<04

‘=3o0733150813k~06

~1eB325118567E-06
=50U612087232E-07
~266354716782E-08
1e5T89626719E-02
4542640439103
~T765810216206E~04
20U416508017E-03
~101964016949E~04
668533183364E~07
603855881306£=-06
9e84T77426662E-07
4445992T7T4272E-08

~264724410996E-02
204289091051E-02
=T766297741584E<03
3,0160167787E-03
~30,4689735118E-05
=204202554615E=03
3,4756010802E-05
~202964951634E=-06
=1lo4b21097752k-06
=16 7697359363E=07
B01949219658L-09
1,2163551040E~02
~403577635677E~03
-5eH8359023297E-04
~409613963155E~04
1.3883979151E=05
207010907174E-05
~6e3629289012E~06
-2o9892134723E-07
=4,6019/58357E-08

~200399816876E~02
206374126499E-02
«1e1204786348E-02
28338790429E~03
40U069957446E~04
«102592201332E~03
~2s8334820980k=06
=36 124645767T9E-U5
8+2539639980E~06
361403109005E-07
9e4833929223E=-09
Beb439841163£-03
~363386924645E~03
=969340968300E-04
~262370921223E~03
866750197110E=05
~962285934648E-06
=262232338270E=06
5531350102407
3, 7676665146E=08

97

60491284921 7E-03
206632879563E-02
3,0196753169E-03
80341:4829383E-04
=1.9257559227€E~03
3.6599787588E-0¢
5¢5903970764E-05
=5¢3042697227E-06
301389809747E=06
=2,0354858943E-07
«3,5017175311£-09
-6,1002609185E-03
~40,6366209817€=-03
~2,8598945849E~04
~34620979645E~04
«1,1989709058E~05
2.4136677041E~05
«2e5762185415E-06
~1.9883063894E~07
~3,0461580456E~09

8,1972200979E<03
202363277157TE=02
801331477328E-04
2.1439153678E-03
=8+5941157450E-04
1.6168082649E~05
863068077653E-05
=1,3718491075E~05
~109625798045E~06
3.1815116315E-07
869769303362E-09
=208247295839E~03
~3,0251038060E~03
~104188071465E~03
1,9970261293E~04
3.4797825438E~05
1.5569177115E-05
3,4676249110E-06
1,6217934053E-07
501065495031E~09

T65694440606E-03
1¢9034943724E-02
3,9952926397£-03
3,6281599466E-03
565106796034E~04
23213863108E~04
602130063222£-05
~448697418395E~06
=664462016039E-07
3.6275888584E~-09
~1o4038339087E-08
~2,6043485604E£-03
=2.1547516877E-03
«1e6542544096E~03
1.0691740953E~04
4,5366332168E-05
~T7o1859911262E~06
8,3479072142E-07
4,6232683734E-08
-4,9888836739E-09

265034458915E-02
~1,7135724410£E-02
3,3201612571E-03
-1,0446251428E-02
4,4914626440E-04
4,2094919521E=04
1,4139097512E~04
~1,1281293858E~05
1,9559582865E-06
=2+9281093730E-07
2.4859682593E-09
~-8,9605663743E~03
-43246288T763E-03
1,0928761447E-04
-1,6708169197E~04
4,0401593259E-04
-1,0865891216E-05
1,0177502194E~06
11779243550E-07
1.9349067625E~09

2:5656782426E=02
-1.9148225956E-02
644168103992E-03
-4,1058193584k-03
503479635046E~04
4¢7652237897E=04
~244662377174E~04
5.9072165918E-06
1,0313908639E~06
3,7544894071E-07
«247705380783k~09
~8,7737425314E~03
~-1,0001198553E~02
8,8927942708E~04
3,9240815412E-05
2,6828641377E~04%
~7.5057163464E-07
9,3383103822£~07
-3,9365354961E~07
=1,4993402292E-09

2,7410637403E~02
=2,1332572562E-02
8,0258306062E-03
207339567021E~03
-3,4430140897E~04
19924026442E-05
~-3,3581336202E~04
1,0411595349E-005
-1,3225136783E~06
-2,9517032713k-07
209795348407L=-09
=6,6788804796E-03
-1,0681l871976EL-02
915021 77483E~04
463691392203L-04
=1,7207778984EL~04
3,5161285150E-006
~1.6305197266E~07
4861384075507
1,0228756028E-09




N=

9 K=

SOLUTION

Be4l1681l43346L-03
-] adld33435964L=-0¢
2e2ULl3740551k-U¢
~54¢55991993/3k=03
—2e9882418983£-03
w4 ol 119241234 ~04
beb{13852538E-05
1373940051 ~U4
~lealH63551607L-Ub
~1eB324976234E-0U6
~449116897207E-08
~ [ o8 165704103:~-03
Beble9l291879E=-04
L1eUD67979493L~-U3
ba4547195414b-04
-2oU43993209/7L=0U>
2ol 128U11383L=05
~4 452621589 -0D
~3e /43519442406
Be85H82873041L-0U8

J= 18

Levll12560825k~03
~34U968316117E-02
~345505121912E=-03
~8e TU35531771k=03
-2e4995741618E=-U3

441506696322E-04%

34296580791 7E~V4
~3.U910583339k-05
~143226U99851E~06
~Ze1067834372E=06

1o l47708B0260E~07

1,2063701762E-04

2e9410597242E-03

Le3496368267E-U3
~Lo IB6B21B638E~04
—147076501526E-U4

3401243550180

l.1726439832E~V6

6e649111674TE~UT
2e2169942411E~08

~2e2173581101E~02
240476088805E=-02
~lel8521728617E~02
3641071959188E~03
~He4194813723E-04
149852054814£-03
~348967398237€~-05
6512507851 7E-05
~-140927927486E~05
bel746365579E-08
~2e2233489621E=-08
5e6231884683E~03
~169099873038L=-03
~3eB576255942E~04
~2417308112828~03
141323256900E<~04
~2eUB64294907E~05
6e6313133471E-06
608581243727L-07
~241158593879E~-08

98

1.2988360235E-02
24U546761865E~02
4e4508474691E~03
507331664880E~03
144952299003E-03
~2e3453265T88E-04
50492B047679E-06
145056577055E=-06
644854860680E~07
~5¢4528964556E~07
1.7597898689E~-08
~2.8311354733E-03
~145129211691E~03
~6.U186435029E-04
3,6552567874E~04
44 7900975931E-05
~243741576867E-05
~3,3512951808E-06
-143005045804E~07
340224997709E-09

246624553156E-02
~245588501296E~-02
7e2372299493E-03
8e3987484647L-03
-143119832793k~03
245204125988E-04
Te3645999543E-05
1,0862552468E-U5
«248942330784E-06
145979628890E~07
=3,1072576598L-09
~248304201020E-03
=642436109004E-03
546237026464E~04
342776073607 -04
~441163249717E~00
645T711535651E~U6
~949696412661E-07
~343025640270-07
~541850959648L~10
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NOTICE

This series of Special Reports was instituted under the supervision
of Dr. F. L. Whipple, Director of the Astrophysical Observatory of the
Smithsonian Institution, shortly after thelaunching of the first artificial
earth satellite on October 4, 1957. Contributions come from the Staff
of the Observatory.

First issuedto ensure the immediate dissemination of data for satel-
lite tracking, the reports have continuedto provide a rapid distribution
of catalogs of satellite observations, orbital information, and prelimi-
nary results of data analyses prior to formal publication in the appro-
priate journals. The Reports are also used extensively for the rapid
publication of preliminary or special results in other fields of astro-
physics.

The Reports are regularly distributed to all institutions partici-
pating in the U. S. space research program and to individual scientists
who requestthem from the Publications Division, Distribution Section,
Smithsonian Astrophysical Observatory, Cambridge, Massachusetts
02138.








